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In aviation... 
opportunity, Knocks liwice 


Now, both military and commercial aviation offer 
unlimited promise for an exciting, challengin 
and rewarding life. In both fields, Convair is today 
producing outstanding aircraft: Military aircraft 
like the supersonic F-102A all-weather interceptor 

faster, more comfortable commercial airliners 
like the Metropolitan 440. In the near future, 
the youth of America will have an even greater 
choice of careers through the development ot 
atomic-powered military aircraft and vastly more 


advanced jet passenger planes. Aviation is the 


high road to opportunity for the youth of today 
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Dua! accessory drive unit, 
rated at 40 HP at constant 3200 
RPM, weight 16% Ibs. 
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Wesrern Gear 


can solve your 
accessory drive problems! 


You'll find virtually all of the nation’s major aircraft manu- 
facturers specifying Western Gear as their source of supply 
for components where mechanical or automatic operation is 
involved. Western Gear's 40 years of experience in designing 
and manufacturing mechanical power transmission equipment 
always supplies a sound, economical answer 

Take advantage of these years of experience to insure cor 
rect design, flawless construction and reliable operation. West- 
ern Gear engineers will be glad to help with any problem 
Address General Offices, Western Gear, P.O. Box 182, Lyn 


wood, California 
Wesrern (CTF Y. | 
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MORE AND BETTER BELLOWS ~ = 


On its new 15-acre site at Milford, Conn., Bridgeport Ther- Juanne 


mostat now has 180,000 square feet of automated production 
facilities to assure quick delivery of all the bellows you need 
... at the lowest possible cost. A temperature and humidity 
controlled room for charging bellows is only one of the 
many ways in which this ultra-modern plant promises you 
bellows of consistently high quality. 
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Progress at Bridgeport is typified For details write: Mi 

by this tiny bellows for miniatur- UF Loufek & London 

ization. Available in seamless ‘Rake fs Long Beach 6, Calif 
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Full details on small-diameter bellows. 


[] Bellows Engineering Bulletin. 
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Phillips 66 
PRESENTS 


MILESTONES IN AVIATION 


Queen of the 
Pusher Pilots 


Ruth Law, the fifth woman to hold a pilot's license, 


Ge 
he i 
= Eee 
] SS ‘(/E; 4 . learned to fly in 1912. She soon proved she could fly. as 
eal i i “dh ¢ 3s LF well as most men; indeed, she competed with men in the 
—~# Me - ad — aerial contests of the time. 

S94 a i With her many sensational exhibitions, Ruth Law 
earned the right to be called America’s greatest woman 
stunt flyer. She was the first woman on record to perform 
the daring aerial loop-the-loop. In one of her exhibitions 
of night flying, she flew around the Statue of Liberty with 
the word LIBERTY spelled out in lights on the lower 
wing of her plane. 

In 1916, Ruth Law flew non-stop from Chicago to 
Hornell, New York—a distance of 512 miles, to estab- 
lish a new world’s record. She accomplished this in a 
pusher plane, and her flight was a truly great achieve- 
ment at that time. From Hornell, she continued on to 
Binghamton and New York City, for a total distance of 
884 miles in less than nine hours. 


It’s Performance that Counts! 


Phillips Petroleum Company has long 
performed as a pioneer in petroleum 
research for the development of more 
powerful, more efficient aviation fuels. 
For example, Phillips was first to man- 
ufacture Di-isopropyl and HF Alkyl- 
ate, two aviation fuel components of 
vital importance to modern high-speed, 
high-power performance. 

Phillips produces tremendous quan- 
tities of 115/145 grade aviation gaso- 
line for military and commercial use. 
And today, Phillips is also ready with 
improved fuels for the latest designs in 
turbo-props and jets. 


AVIATION DIVISION 
PHILLIPS PETROLEUM COMPANY 
BARTLESVILLE, OKLAHOMA 
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MICRO Precision 


switches 
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Out of this design problem came a 
new concept in airborne switches 


@ Precise performance retained 
after 100 hours in salt brine spray. 


Not long ago, aircraft designers 
brought their need for a new type of 
switch to MICRO switcH. Their re- 
quirement demanded a switch of un- 
usual versatility, capable of reliable, 
long-life performance under the most 


extreme conditions. 


The result 
switch. Cylindrical in shape, 
be mounted wherever a through-hole 
can be provided. Variations of the 
“EN” are capable of actuation by 
almost any means. They are rugged 
enough to take constant pounding 
They are com- 


was this MICRO ‘‘EN”’ 
it can 


of drop-off cams. 
pletely sealed. 

family of 
have 


is this “‘EN”’ 
Here’s what we 
months of the 


How good 
switches? 
found out in 
exacting laboratory tests: 


most 


@ Precise performance at sea level 
or at 100,000 feet altitude. 


@ Precise performance packed in ice 
at —65° F or heated to plus 180° F. 
(Operating force to 20 Ibs. avail- 
able to facilitate ice breaking.) 


Precise performance after hours of 
immersion under 36” head of alter- 
nating icy and heated water. 


Precise performance unaffected by 
30 days’ operation at 104° F and 
95% humidity. 


No chattering of contacts during 
vibration tests of from 10 to 500 
cycles per second. No loosening 
of parts. 


What do you want in a precision 
switch? If you are looking for a pre- 
cision switch of the utmost reliability 
and long-life performance, tests like 
these that you can have it 
from MICRO SWITCH, a pioneer in the 


manufacture of precision switches. 


assure 


'S A PRINCIPLE OF GOOD DESIGN 


New sealed cylindrical 
switches provide 
unusual design flexibility 


I - 


Roller plunger actu- 
etor for actuation by 
cams ond slides. 





Spring return adjustable 
actuator for cam or slide 
actuation. 


Positive drive 
adjustable ac- 
tuator for link- 
age operation. 


Plunger actuator for 
in-line motion oper- 
ation. 


15 — 





MICRO SWITCH Engineering Service is available at nearby branch offices. 
A call to MICRO SWITCH can save you time and money. 


MICRO 


SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


. Lecside, T to 17, C 


+ FREEPORT, ILLINOIS H 
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Versatility of the Ampex FR-100 
permits it to serve virtually any 
data requirement in the entire 

D-C to 100,000 cycle/sec. range. 
Magnetic tape is inherently the 
most versatile of data-record- 
ing mediums and the FR-100 


makes broadest use of this 
scope. 


ANY DATA— Within its frequency 
range, the FR-100 can record any 
data that either originates in elec- 


trical form or can be transduced 
nto electrical signals. 


IN ANY COMBINATION — Any 
numbers of the FR-100's available 
tracks can be apportioned to high- 
frequency data, low-frequency 
data, transient phenomena and 
quasi-static measurements. Each 
will use tape space economically. 
All will share a common time base. 


A CHOICE OF RECORDING 
METHODS — Different types of 
data are accommodated by plug-in 
interchangeable amplifiers. These 
permit each of the FR-100's 2 to 14 
tracks to be used for direct record- 

ing, FM-carrier recording, or pulse 
width modulation as needed. 


A SELECTION OF 6 TAPE SPEEDS 
— Every FR-100 tape transport pro- 
vides tape speeds of 60, 30, 15, 71/2, 
33/, and 17g inches per second for 
optimum balances between record- 
ing time and frequency response. 
They also permit slow-down or 
speed-up of data in various ratios. 


DATA REDUCIBLE TO ANY 
FORM —The FR-100's output is 
usable in numerous forms: visual 
records by oscillograph or pen re- 
corder; visual study by oscilloscope; 
automatic computation by data 
conversion devices or computers; 
and regulation or activation of me- 
chanisms by electrical controls. 











Performance specifications on the FR-100 
are the best of any magnetic tape re- 
corder now in production. Such accuracy 

adds to the FR-100's versatility. It also 
makes it the best choice for many well 
defined applications where quality of 


performance alone is the criteria for se- 
lection. 


IMPROVED STABILITY OF TAPE MOTION 
— The closed loop tape drive and short un- 
supported tape length reduces peak-to-peak 
flutter to 0.1% cumulative to 100 cycles or 
0.2%. cumulative to 1000 cycles at 60 in/sec. 
PRECISE TRACK-TO-TRACK TIMING — Re- 
cord and reproduce head stacks permanently 
10,000-inch 
band and azimuth within 0°1’. With FR-100's 
stable tape motion this provides lowest dy- 
namic interchannel time-displacement error 
ever available commercially 
“MIL CONSTRUCTION” THROUGHOUT — 
Mil specification E-4158-A components, hard- 
ware and finishes are used throughout 
AMPEX-TO-AMPEX COMPATIBILITY — 
Recorded data is interchangeable between 
all Ampex FR-100s, and 300 and 800 series 


machines (provided tracks are the same type 
and tape speeds the same). 


aligned with all gaps within a 1 


SIMPLIFIED OPERATIONAL MAINTEN- 
ANCE — Modular design of the FR-100 re- 
duces most operational maintenance to a 


simple plug in of spare assemblies with no 
loss of operating time. 


For complete description a 
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The Ampex FR-100 gives your engineers and 

scientists a freedom to experiment. In one ma- 

chine it affords a high portion of all the broad- 
ly useful capabilities of magnetic recording. 
It encourages development of the most effec- 


tive data recording techniques for your par- 
ticular specialized needs. 


CAPACITY FOR BRILLIANT AFTERTHOUGHTS — 
The Ampex FR-100 will serve the well defined initial 
purposes for which it is acquired. But it alto pro- 
vides for the inevitable changes of direction that 
occur as any research, development or testing pro- 
gram progresses. 


AN OVER-ALL ECONOMY — The combined char- 
acteristics of the Ampex FR-100 are the equivalent 
of dozens of different modified tape recorders built 


by Ampex in past years. One Ampex FR-100 may 


eliminate need for purchase of a succession of spe- 
cial machines. 


cations on the Ampex FR-100, write Dept. UU-2750 


FIRST IN MAGNETIC TAPE 


INSTRUMENTATION 





934 Charter Street * Redwood City, California 
District Offices: Atlanta; Chicago; Dayton 


Montclair, New Jersey; Redwood City, California; 
Silver Spring, Maryland 


Distributors: Southwestern Engineering and Equipment Co., 
Dallas and Houston; Technical Apparatus Co 
Bing Crosby Enterprises, Los Angeles; 


, Boston; 
Ampex-American in Canada 





FLIGHT REFUELING, INC. OFFERS . 


A COMPLETE FUEL SYSTEM SERVICE 
DESIGN... ENGINEERING. .TEST.. MANUFACTURE.. INSTALLATION. . FIELD SERVICE 


Flight Refueling, Inc. makes available to the 
aircraft industry a unique service and organ- 
ization unusually well qualified to undertake 
any phase of the design, test, or on-time man- 
ufacture of aircraft fuel systems. This talent is 
already being used by a number of airframe 
manufacturers to handle complete system de- 


DESIGN 

Flight Refueling’s versa- 
tile engineering staff, with 
experience in every aspect 
of aircraft fuel system de- 
sign and handling, is at 
your service to tackle any 
fuel system problem. 


TEST 


Flight Refueling, Inc, has 
unique fuel flow testing 
facilities, including a ‘wet 
lab” where in-flight con- 
ditions can be simulated 
at flow rates up to 1500 
gpm. Full environmental 
test facilities, too. 


ATTENTION ENGINEERS 


Fascinating, new projects to develop new long- 
range flight systems present unusual career 
opportunities for engineering personnel. Write 
Engineering Manager for further details. 


West Coast Representative: William E. Davis, Inglewood, Cal. 
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signs, to test fuel systems or design and fabri- 
cate fuel transfer components ranging from 
complete aerial refueling packages to highly 


efficient and intricate 


valves, couplings and 


other parts. If you have a problem in fuel 
flow or fuel handling let Flight Refueling, 


Inc. take over. 


MANUFACTURE 


New modern plant is fully 
equipped for large scale 
production of fuel system 
components. Highly 
skilled staff prides itself 
on exceptional on-time de- 
livery record. 


FIELD SERVICE 

Flight Refueling maintains 
an extensive, well-qualified 
staff of field service tech- 
nicians who assure satis- 
factory operation of 
FRI-designed and manu- 
factured equipment 
throughout the world. 


FRIENDSHIP INTERNATIONAL AIRPORT Baltimore 3, Maryland 


Dayton: Robert L. Marquardt, Dayton 9, Ohio 





ARC’s new ADF weighs less than 20 Ibs! 


Birds have nature’s navigation instruments and can return un- 
erringly to their nests from a continent away. They follow 
special flyways as you follow a chosen course. 

But you can out-navigate the birds with ARC's miniaturized 
ADF. Here, after two years of testing, is an Automatic Direc- 
tion Finder of great reliability—in a system whose combined 
parts weigh less than 20 pounds. It requires less power, too— 
only 2.8 amps at 27.5 volts. It has hermetic sealing of vital 
parts, including the entire loop, and other mechanical design 
features to insure ARC-dependability under today’s exacting 
requirements. Now a dual installation, where required, will 
save 80 or more pounds and make room for other much- 
needed equipment or more payload. 

The ADF is still the Number One worldwide navigational 
aid, usable on an estimated 60,000 radio stations. ARC's 
Type 21 is tunable to all frequencies from 190 ke to 1750 ke 

An outstanding feature is extremely low drag of the loop 

vvPS 30 weed WeIees Cony a7 POUNDS housing, which extends only two inches into the airstream 
io tae oe ee ye vere — Here is reliability you can trust—in a small package 

high performance to ARC standards, trusted for 28 years. Ask 


1.6 Ibs.; Indicator, 1.3 Ibs.; Power Unit, 5.2 Ibs. . 
CAA Type Certificated your dealer for descriptive literature. 


Omni/ILS Receivers * Course Directors * UHF and VHF Receivers and Transmitters 

LF Receivers and Loop Direction Finders * 10-Channel Isolation Amplifiers * 8-Waott 

Audio Amplifiers * Interphone Amplifiers * Omnirange Signal Generators and Stondord 
Course Checkers * 900-2100 Mc Signal Generators 


Dependable Airborne Electronic Equipment Since 1928 


Aircraft Radio Corporation soonton, new Jersey 








ICKERS 
NEW RESEARCH and 
ENGINEERING CENTER 


Offers Diverse Engineering 
Opportunities in Commercial 


and Military Hydraulics 


Phenomenal and continuing expansion in the use of oil hydraulics by an ever-increasing 
number of industries brought the need for this new Vickers 150,000 square foot 
building (in suburban Detroit) devoted primarily to research and engineering. 


Here is an abundance of opportunity for engineers at all levels to grow in professional 
stature and income. The range of opportunity is os wide as industry itse'f, because 
Vickers is a major supplier of hydraulic components in all the fields illustrated below. 
The continuity and stability of opportunity ore assured by the increasing growth rate 


of hydraulic applications . . 


Vickers is going places. . 





Textile Machinery 





Vickers has excellent opportunities also in these Divisions: 


Waterbury Division 
Waterbury, Conn. 
Write or call Mr. George Gillespie, 
Plozo 6-3681 


El Segundo Division 
El Segundo, Calif. 
Write or call Mr. J. R. Rea, 
ORegon 8-2503 


7484A 


Engineers and Builders 


Materials Handling 





of 


. both industrial and military. 


. go places with Vickers. 


Automation for Industry 


Plastic Molding Machines 





Typicel opplications of Vickers Hydraulics . . . components 
and complete systems with electronic or mechanical control 

.. are shown obove. Vickers has been supplying these (and 
many more) for c number of years . . . is not oc newcomer in 
the field of hydraulics. Obviously, this extreme versatility 
offers challenging opportunities for engineers with a wide 
variety of talents and interests. For further information, get 
in touch with Mr. R. E. Borlow. Phone him ot Liberty 9-1122 
or write him ot: 


VICKERS INCORPORATED 


€ - 
¥ y 


Administrative ond Engineering Center . Detroit 32, Mich 


Oil Hydraulic Equipment Since 1921 





BRAINS 
FOR THE 


FLYING SAUCER 


».-.-when fiying saucers ride the air! 


Figment of the imagination ... or practical development of 
tomorrow ? 

AC is ready. In the research and engineering laboratories of AC, 
control systems are now in development which are easily capable 
of handling any of the special guidance or navigational problems 
that a flying saucer would be likely to pose. 

It is that ability to stay a step ahead which has built AC's 
reputation as one of America’s foremost sources in the fields 


of electro-mechanical research, development and production, 


Guided missile ... or flying saucer. AC is ready now! 


ELECTRONICS DIVISION OF GENERAL MOTORS 


Flint, Michigan «¢ Milwaukee, Wisconsin 

















How Holley’s 
Compressor Governors 


Help New Jets to 


Supersonic Speeds 


“City-savers” Air Force men call them: the J-5 
powered F-100, F-101, F-102 and Navy F8U, with 
level flight speeds faster than sound. And city-savers 
they could well be. Certainly their rapid approach 
to the fringe of Mach 2 heralds a new era in the 


progress of jet flight 


Sharing in the development of this new broo 
supersonic fighters, Holley engineers, working 
ly with Pratt & Whitney Aircraft on the J-57 


designed the compressor bleed governor. 


This new Holley compressor bleed governor is one 
more example of Holley’s continuing leadership in 
the design, development and manufacture of supe- 
rior engine control systems for both military and 


civilian use 











OF WEEDS A LANDMARK... 


Circled portion of ceronautical chart os seen on scope of AVQ-10 
on in-bound cirliner (Note Hoyword-Son Mateo County bridge) 


the exceptional ground-mapping p 
of RCA’s Weather Radar will spot his, 





Air carriers find RCA’s new 
Weather Radar (AVQ-10) invalu- 
able in making landfalls and recog- 
nizing landmarks under adverse 
weather conditions in areas where 
navigation aids are comparatively 
inadequate. 


The AVQ-10 provides a crosscheck 
on normal navigation methods, en- 
abling the pilot and navigator to 
determine their position with great 
exactness relative to the coast line. 
This is equally true on inland routes 
where topographical features show 
up clearly on the scope. The AVQ- 
10 also helps to locate the proper 
entry point in defense areas, where 
aircraft are limited to “corridors.” 


These ground-mapping character- 
istics are in addition to the recog- 


airborne radar to use the Gihand 
(5.6 cm) transmission, the Wave- 
length best suited to weather detege 
tion and avoidance, yet having) the 
least amount of scope clutter. With 
it, the pilot can evaluate storms ap ; 
to 150 miles ahead and pick nen- 
turbulent paths between them. Tg 
addition to avoiding costly detours, § 
the AVQ-10 contributes materially 


to passenger comfort. 


All this has made the demand for 
the AVQ-10 great and pressing. 
Many leading airlines have already 
specified it. To secure early installa- 
tion, other airline and executive 
plane operators are invited to write 
now for further information. 


CUSTOM AVIATION EQUIPMENT 


RADIO CORPORATION of AMERICA 
11819 W. Olympic Bivd., Los Angeles, Cal. ray 
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This Lawson airliner began service 
from Milwaukee to New York and 
Washington and return in 1920. It 
carried 20 — at an average 


Speed of 110 m.p 





IN COMMERCIAL AIRLINERS... 


it takes a lot more today 





Bigger loads and higher speeds of tomorrow’s 
: airliners take a lot more in bearing performance— 
Today’s new Boeing Jet Stratoliner will and Shafer Aircraft Bearings are providing it. 
pn Bape eens «a = maple The three main reasons for Shafer being specified are: 
cial coast-to-coast operations common. 1) Automatic self-alignment—even under oscillatory 
loads. Only Shafer offers this advantage that solves a 
severe problem in modern aircraft design. 

2) Full capacity—uander combined loads. Double row 
bearings carry any radial-thrust combinations on 
fuli contact area under any misalignment. 

3) Relubrication— without disassembly. Lubricating 
groove allows burying Shafer in any member 
provided with lubricating fitting. 

These and other specialized Shafer” Aircraft Bearing 
features save valuable engineering time...save space 
and weight in finalized design...and save time 
and expense in man-hours. 

Why not see how they can save for you? 

Write, wire or call: Shafer Aircraft Bearing Division, 
801 Burlington Ave., Downers Grove, III. 
Meanwhile, write for new full-color catalog No. 54. 


Double row shown. Also; 
single row bearing, rod end 
and torque tube bearings. De- 
sign features 10° plus or minus 
self-alignment...easy relubri- 
cation without disassembly... 
exceptional shock-load re- 


serve strength. 
LWA BEARING DIVISION 
CHAIRS! sect company 





j<—— FLY WEATHER-WISE 


These weather items prepared in consultation with the United States Weather Bureau 


N NIGHT FLIGHTS you may have to fly 
on instruments in haze or smoke con- 
dition, due to loss of horizon. It’s also hard 
to judge distance from clouds, and you may 
find yourself in them. Keep in mind that 
fog is more common at night than in day- 
time. And on clear nights over desert areas 
near mountain ranges, strong Katabatic 
winds (cool air sliding down mountain 
slopes) can reach gale strength. This can 
make it difficult to hold altitude with avail- 
able power. 


However, asa rule, air becomes smoother 
after sunset, as vertical currents tend to 
subside. This is especially true in lower 
levels. 
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Remember — when it's twilight at 6000 fe. it 
is already dark on the ground, due to curva- 
ture of the earth. Graph above illustrates 
this. To land before dark, determine sunset 
time and plan flight accordingly. 


Watch ground lights at night for signs of fog. This 
is indicated by lights appearing fuzzy or indistinct. 


FORECAST: Full Power... Top Protection with MOBILOIL AERO 


No matter what type of plane you fly 
— whether jet or turbo-prop, private or 
commercial — there's a Mobiloil Aero 
designed to give you unsurpassed pro- 
rection. 

These famous mineral lubricating 
oils are continually improved to pro- 


For Top Flight 


vide the best protection for all pre- 


vailing conditions. 


Mobiloil Aero helps keep engines free 


i 





of deposits ...reduces wear on all mov- 
ing parts, assures you full power and 
reliability. Mobiloil Aeros are the 


world’s best under all flight conditions! 


Performance... M ake it M obil 


SOCONY MOBIL OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION 








Ys gze a. proton 
with you, too ? 


ELGIN can miniaturize and 


mass produce your assemblies 


There’s bigger profit in smaller products these days! 
When conserving space is vital (as in time and 
control devices, small actuators and other electro- 
mechanical devices) call on Elgin for creative 
engineering and specialized assembly facilities. 
Elgin’s broad experience and skill can help you in 
the design of miniaturized components and in 
putting them into mass assembly on a low-cost basis. 
We will work with you on all phases of your 


miniaturization program. 


READ HOW ELGIN’S “PRACTICAL MINIATURIZATION” 
CAN HELP YOU NOW 


This booklet will open your 
eyes to new opportunities and 
profits through Elgin’s 
“Practical Miniaturization”. 

It tells how Elgin has helped 
others ... how Elgin can 

help you. Write today for the ~ 
“Miniaturization” booklet. 


ELGIN NATIONAL WATCH COMPANY 


MICRONICS DIVISION ®* ELGIN, ILLINOIS 
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PUBLISHER Rober rtin, Jr 
en Se ee ' Nike Scores Well in Test. 


EDITOR Robert B. Hotz 
P Army's Nike scores seven out “of eight hits in test put 
service row. Only miss a malfunction. 
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ATA’s Tipton Criticizes CAB Fare Probe 


MANAGING EDITOR Alpheus W. Jessup 


ASST. MANAGING EDITOR (TECHNICAL) > Stuart G. Tipton, president of Air Transport Associat 
David A arte # investigating fares for wrong reason. 


WASHINGTON 
NEW YORK W . 
LOS ANGELES. Irving Stone, Ri : Pan American Begins New Era 

a a Seen = > Pan American World Airways starts first regularly scheduled 
on adie : nonstop New York-Paris service with DC-7C. 

CONGRESS vingiiie tehenen 

MILITARY ude 0. Witze, Evert Clark i B-58 Sets Pattern for Mach 2 Powerplant......... 50 
VRANEPORT. .. .Creig Lov inn Garrison : > The pattern for one type of powerplant in the next generation of 
on Mach 2 aircraft has been set by Convair’s B-58 Hustler. 


BUSINESS FLYING Erwir ba 

ART EDITOR Lawrer Herb MISSILE ENGINEERING TRANSPORT 

EDITORIAL PRODUCTION _Jeron Kelley Capital Calls for Stock Increase 
ICBM Equipment at Moffett AFB... . 

EDITORIAL ASSISTANTS Missile, Satellite Byproducts Valuable 3 a we venegtie: Teachers 


Bernie Lang, Betty Hein 
Shortlines . 


LIBRARIAN Jeanne Rabstejnek 
Cockpit Viewpoint 


AERONAUTICAL ENGINEERING 


ee Dummy Pilot Explodes ..... 

, John Wilheln Fang Mockup Aids Northrop........ 

LONDON Villiam J. Coughli Sperry Invests $500,000 for Gear RAAB 

PARIS Rober GE Bids for Copter Market With T-58 Soviet Bison Outstrips U. S. Interceptor 
BONN erald W. Schroder Locating Tools by Radioactivity Great Circle Route Struggle 
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B.EGoodrich 


offers six ways to trim weight, reduce 
costs, improve maintenance 


en 


Tubeless to save weight, dimpled 
for more landings —B. F. Goodrich 
Tubeless Tires mean greater payloads— 
in 1s for one airline Save time and 

in warehousing by eliminating the 

The BFG Dimpled tread wears 
slower, more evenly, gives more landings 


fore recapping 





BFG Rivnuts give Tiger a longer leap 
Grumman engineers form integral wing 
tanks of F11F-1 Tiger with top and 
bottom aluminum wing sections fastened 
together by new B. F. Goodrich Seal-Head 
Rivnuts—only one-piece blind fastener 
with threads. Fuel-tight Rivnut is approved 
for primary structures. 
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B.F.Goodrich brakes stop Northwest's 


new 1049-Gs smoothly, give long mainte 


Lands big ones safely—BFG wheels, 
load-rated 60,000 Ibs., give maximum 


strength with minimum weight on nance with more even wear. When fluid 


Boeing's B-47. What's more, 


> under test loads of 300,000 Ibs.! 


this wheel pressure is introduced, a full circle “tu 


stood uy lifts each brake block evenly arou 


B-47’'s dual wheel assemblies are equip- full circle of the drum. The entir 
jul} 


ped with B. F. Goodrich brakes surface is utilized. 


8.F.Goodrich de-icers break the ice 
faster —Chordwise pneumatic De-Icers 
on Lockheed Super Connies have smaller 
tubes, electronic controls, quick-snap in 
flation cycles. For more information on 
these and other products, write: Aero 
nautical Sales, B. F. Goodrich Tire and 
Equipment Company, a Division of The 
B. F. Goodrich Company, Akron, Ohio 


Heated girdle gives life-saving hug 
B. F. Goodrich electrically heated rubber 
is one of the most efficient ways of apply- 
ing spot heat. It’s light, flexible, has many 
applications. Here it fits snugly over oil 


AVIATION PRODUCTS Tires, wheels, brakes « 


De-icers + Inflatable seals « Fuelcells * Avtrim « 
Heated Rubber « Pressure Sealing Zippers « Rivnuts « 
Plastilock adhesives ¢ Hose and rubber accessories 


valve to maintain vital flow of lubricat- 


ing oil despite low temperatures. 








EDITORIAL 





The New NATO-Shield or Diaphragm? 


The North Atlantic Treaty Organization is facing new 
and important problems that are closely related to the 
great debate now in progress over the future size and 
technical development of American airpower. 

Recently we listened to an extremely frank and lucid 
discussion of these new NATO problems by Gen. Lauris 
Norstad, new Supreme Allied Powers Commander, and 
Lord Ismay, secretary-general of NATO in their Palais 
de Chaillot headquarters in Paris. From this briefing 
we gathered the following impressions: 

* First—NATO is still very much necessary. It would 
be the sheerest folly to lower the guard in Western 
Europe solely on the basis of the new Soviet policies. 
Perhaps the best testimony as to NATO’s importance 
comes from the energy the Soviets are devoting to their 
campaign to dissolve it. 

* Second—NATO still has essentially the same strategic 
function of providing a dam against further Soviet 
advances westward but its military tactics to accomplish 
this goal have changed radically during the past two 
years. The old NATO tactics called for a heavily 
armored shield of ground forces utilizing air support to 
rcpel any enemy attack as close to the western borders 
as possible. 


Main Reliance Atomic 


Now, the main reliance has shifted to atomic fire- 
power delivered by aircraft and missiles. The role of 
ground forces has shifted from that of a shield to that 
of a sensitive diaphragm that will record the first enemy 
attempts at armed aggression. Rupturing of this rela- 
tively thin line of NATO ground forces by an enemy 
would release the trigger firing all of the combined 
atomic firepower of the NATO powers in the same 
manner that the rupture of the diaphragm in a research 
gas gun triggers the generation of hypersonic flow 
forces. 

Although any serious aggression would begin by acrial 
assault it is still important to maintain this sensitive 
diaphragm of ground troops because it is tangible evi- 
dence of where the frontier has been drawn and it makes 
necessary use of military force by an enemy bent on 
further aggression. Without the ground troops it 
would be easy for an enemy to penetrate further west- 
ward in small steps, upsetting local governments and 
providing “police assistance” to restore order. 

General Norstad made it crystal clear that NATO 
will respond to any enemy aggression with atomic 
weapons. These include not only the aircraft and missile 
delivery systems now based along an arc stretching from 
Norway to Turkey but also the strategic bombing force 
of the Royal Air Force in England, USAF’s Strategic 
Air Force based around the world and the long-range 
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striking force available from USAF’s Tactical Air Com- 
mand using aerial refueling of atomic weapon carrying 
fighters. It was made very clear that rupturing of the 
NATO diaphragm will trigger not only NATO forces 
it, Europe but all of the airpower of NATO countries 
wherever it is based. At the moment this is a retaliation 
force no nation would care to stimulate. At the present 
it has the capability of absorbing the most powerful 
attack that any potential enemy could mount against 
it and still return a pulverizing counter-blow. 


Other Military Task 


NATO's other current military task is to make the 
launching of a successful surprise air attack against its 
retaliatory forces. Toward this end NATO has built a 
new complex of airfields supported by modern logistics, 
including a fuel pipeline network and air supply. This 
complex has been built as far behind the radar warning 
net as possible and it has grown from less than a dozen 
usable military fields to more than 300 modern airbases 
supported by another 300 commercial or auxiliary fields. 
Further target dispersion is provided by the carrier forces 
of the Sixth Fleet in the Mediterranean, the Royal Air 
Force in England and the far-flung bases of SAC. 

It is this task of creating a retaliatory force large and 
fast enough and sufficiently dispersed to make it impos- 
sible for any enemy to blunt its devastating force by a 
surprise attack. The bigger the retaliatory force and 
the more it is dispersed the tougher the problem of 
wiping it out becomes. This is why the western world 
needs the Royal Air Force bombers and missiles; the 
supersonic water-based bombers of the Navy, carrier- 
based atomic bombers and the long-legged atomic 
weapon carrying fighters of TAC. Unless an enemy can 
count on knocking them all out of action in a few hours 
he will hardly risk the fission and fusion deserts they 
will create in his country. 

This is what is so chilling about Defense Secretary 
Charles Wilson’s statements that we do not intend 
to keep up with Russia in long-range bomber production; 
in White House assurances that intermediate-range 
ballistic missiles are not really significant; in the 
conclusions of the House Appropriations Armed Serv- 
ices Subcommittee that the Eisenhower Administration 
has given up the traditional American policy of maintain- 
ing air superiority and is settling for a second best air- 
power “just big enough” to keep a possible enemy wary. 

Unless U. S. policy is fixed firmly to the concept of 
maintaining superior airpower in developing new aerial 
weapons faster than any potential enemy the entire 
defense effort beginning with NATO will collapse like 
a house of cards. 

—Robert Hotz 
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AIR LOGISTICS 1908 


..» the flying machine must be designed 
to be carried in an Army wagon.” 


U.S. Army specifications, 1908 


Aircraft ground support equipment has come a long way in 48 years. The Air-Log System 
—one unit of which, the Model 4000A positioning trailer, is shown in inset —is an example 
of system engineering required to meet the exacting demands of the Armed Services 
to maintain Readiness in this jet age. The research, engineering, and manufacturing 
facilities of Air Logistics are dedicated to furthering that readiness by designing and 
producing a complete system of ground support equipment today that will meet tomorrow’s 


demands of both military and civilian aviation. 


ENGINEERS: 

A new engineering 

Vinwes Avr LoGogisTics 
Air Log. Write direct to 

L. R. Hackney, CORPORATION 

Assistant to. President. 


S600 E. Foothill Bivd, 
Pasadena 8, Calif. 








WHO'S WHERE 





In the Front Office 


Val L. Follo, vice president production, 
Goodyear Aircraft Corp., Akron, Ohio 

Gus G. Michel, executive vice president 
cncral manager, Pachmayr Corp., Los An 

les, Calif 

J. Woodrow Thomas, vice president, 
lrans World Airlines, Inc 

C. K. McLeod, president, Walter Kidde 
& Company of Canada, Ltd 

James O. McDonough, president, newly 
formed Concord Control, Inc., Cambridge, 
Mas Also: Herbert P. Grossimon, vice 
prcsident-engineering; Richard W. Lawrie, 
vi president-sales; Robert H. Gregory, 
comptroller-treasurer, and Charles M. Gan 
son, Corporation clerk 

Charles M. Scholz, vice president, Ther 
moid Co., Trenton, N. J 

Col. Earl W. Haefner (USA, ret.), assist 
int to the president, Borg-Warner Interna 
tional Corp., Chicago, III 

Dr. Lloyd R. Zumwalt and Dr. Charles 
D. Corvell, directors, Nuclear Science and 
Engineering Corp., Pittsburgh, Pa 

Bert M. Harsh, vice president, Haw 
thorne Flving Service, Moultrie, Ga. Also 
John M. Hawkins (vice president), resident 
nanager of Charleston headquarters and 
fixed-base operations 


Honors and Elections 


Walter T. Bonney, assistant to the execu 
‘ retary of the National Advisory 
mmittee for Aeronautics, has received 
first public relations award of the Avia 
Writers Association for his contribu 
towards a “better public understanding 
rch problems through intelligent and 
nplified dissemination of highly technical 


if nat ! 


Changes 


Arthur T. Curren, commercial sales man 
ind A. Elliott Merrill, military sales 

nanager Boeing Airplane Co Seattle, 
Wash. Also: D. B. “Ted” Martin, sales di 
rector, Seattle Division; Kenneth C. Gor- 
lon, special transport division sales; Hans 
Ott, transport division _ sales Geneva 
Switz ind Robert J. Murphy, assistant to 
lirector of sales 

George E. Pelletier, public relations di 
rector. Acrojet-General Corp., Azusa, Calif 
He succeeds William H. Taft, who is now 
producing a series of public service docu 
mentary films, by Aerojet for the Defense 
Department 

Arnold E. Hayes, general manager-secr¢ 
tarv, Clifton Precision Products Co., Inc., 
Clifton Heights, Pa 

Candido Llovera, U.S. operations man 
ger (Idlewild Airport), Iberia Air Lines of 
Spain 

George Mangurian, chief analytical engi 
neer, Northrop Aircraft, Inc., Hawthorne, 
Calif. Also: Roy P. Jackson, assistant chief 
engineer; Don D. Warner, chief-structures 
ind Jack Mannion, assistant to vice presi 
dent and general manager 

George L. Bright, sales training director, 
Mohawk Airlines 
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INDUSTRY OBSERVER 


> Most powerful ground radar ever built in the U. S. will undergo Air Force 
tests at Laredo, Tex., possibly to evaluate its ability to detect and track 
ballistic missiles fired at the White Sands, N. M. Proving Ground 500 mi. 
away. Another possibility is that the multi-megawatt radar, mounted atop 
a 100 ft: tower is being evaluated for its ability to detect surfaced submarines 
in the Gulf of Mexico to make in effect a southern DEW line. 


©» North American Aviation, Inc., has flown 25 test vehic s SM-64 
Navaho intercontinental missile I'wentyv of the vehicles them 
equipped with landing gear, were recovered 


> Flap structures on the Boeing B-52 have been strengthened to withstand 
sonic vibrations from the eight Pratt & Whitney J57 turbojet engines using 
water injection. In some instances, the vibration had caused skin cracks to 
develop in the structure. 


© Parts for the first Crossbow subsonic air-to-ground missile are now being 
issembled by Radioplane, Inc. The vehicle should be test flown within the 
next month 


> Air Force hopes to tow an airborne target through Mach 1 by early 
summer. Tests up to Mach .9 have been made thus far. 


> A rocket sled track being built at USAF’s Armament Center, Eglin 
AFB, Fla., is designed to provide velocities up to Mach 3 for iluation of 
weapons cffcctiveness. ontrolled impact can be obt t velocities 
simulating the speed of an aircraft plus the speed of th on, without 


the weapon being fired 


> Experiments are underway on frangible versions of the Beech Dart towed 
target (AW May 7, p. 53) that disintegrate when hit by gunfire, giving 
pilots the feel of a “kill.” New models are made of paper honevcomb, plastics 
and other light materials. Standard Darts are made of plywood and steel 
tubing. 


P Army is equipping a number of Beech L-23 
reflectors to allow calibration of low-level accurac\ 


radar coverage 


> Lockheed’s Mach 2 F-104A Starfighter is equipped with an air con- 
ditioning system, pneumatic starter and fuel control designed and manu- 
factured by Hamilton Standard Division of United Aircraft Corp. 


P Roll out of Canadair's CL-28, maritime reconnaissan version of the 
Bristol Britannia turboprop transport, 1s scheduled for sometime toward 
the end of the vear. A total of 25 of the aircraft have b red thus far 
> Approximately 600 Ibs. of fiberglass will be used in the Boeing 707 jet 
transport between the inner and outer fuselage shells to deaden sound caused 
by high-speed air friction. Vibration dampers will be used where the inner 


shell is connected to the fuselage frames. 


> U.S. Army is studying Navy's shipboard mirror landing svstem for pos 
sible application on relatively-short, forward-area landing strips. The idea 
originally was borrowed from the British Navy 


> The cost of Jato take-off units for the B-47 bomber have been reduced 
from about $450 to $160 per unit. A fully-fueled, combat loaded B-47 
requires about 30 units—costing a total $4,800—for a takeoff. 


© Douglas Aircraft reportedly has had to lower its DC-S guaranteed maxi 
mum Mach number at high altitudes because of gust load safety factor 
requirements. The Douglas jet transport wing uses three different Douglas 
developed airfoil sections 
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Heart of a Walter Kidde & Company, Inc. complete pneumatic package, this 
lightweight compressor will deliver 4 cubic feet of free air per minute (at sea 
level), compressed to 3,000 pounds per square inch! 

Available in 2, 4, 8, 12 and 25 cfm models with working pressures of 3,000 and 
5,000 PSI, Kidde compressors can be driven by electric or hydraulic motors, 
directly from an engine pad, or by an air turbine. 

This wide range of compressor capacities, drives and working pressures, to- 
gether with a host of pneumatic system components, makes the Kidde aviation 
pneumatics line the most complete on the market today. In addition, Kidde 
offers the utmost in facilities and manpower for solving problems in the field! 


Got a job for pneumatics? Write and tell us about it. 


dade Walter Kidde & Company, Inc., 618 Main St., Belleville 9, N. J. 
; oe ve s Walter Kidde & Company of Canada, Ltd., Montreal—Toronto 








WASHINGTON ROUNDU P—— 


Symington Widens Probe 


Ihe Senate Air Power Investigating Subcommittec 
Sen. Stuart Svmington (D.-Mo.) will extend 
its investigation into all phases of Army Aviation as 
well as the Army guided missiles programs 

Ihe subcommittce already has taken executive test 
mony from Maj. Gen. H. H. Howze, director of Arm 
wiation; Lt. Gen. James Gavin, chief of research and 
development, and Maj. Gen. E. G. Wheeler, direct 


if plans 


he ided by 


have 
reading of prepared 


Thus far, the subcommittce’s open “hearings” 
mounted to no more than the 
questions by the subcommittee’s counsel, Fowler Hamil 
con, and the reading back of prepared answers by the 
No extemporaneous questions are asked bi 
remarks 


witness 
scnators and no extemporancous made bi 
witne SSCS 

Ihe subcommittee is expected to drop this controlled 
procedure when the Civil Defense Department heads 
including Secretary of Defense Charles Wilson—appceat 
in wind-up sessions. By then, Svmington and Democratic 
Sen. Henry Jackson of Washington, who have 
sharply critical of Defense Department policies, will hav« 

complete record of technical which t 
base their questioning 

There has been onlv onc public clash between Dem 
cratic and Republican members up to now. Republican 
Senators Leverett Saltonstall (Mass ind James Duff 
Pa.) submitted written questions they wanted answered 
directly to Lt. Gen. Earle Partridge, commander of the 
Continental Air Defense Command. Symington criti 
cized the procedure at an open session and directed that 
ll future questions be submitted to witnesses through 
Subcommittee Counsel Hamilton 


New Civil Air Study 


Airport and air navigation problems facing civil avia 
tion with the large-scale introduction of jet transports 
will be the main concern of the study being launched bi 
a House Government Operations Subcommittee headec 
by Rep. Robert Mollohan (D.-W. Va Hearings ar 
expected to open in about a week. Kev witnesses will b 
William Barklav Harding, New York financier; Edward 
P. Curtis, special aviation assistant to the President, and 
\dm. C. E. Rosendahl. Harding headed a seven-membe 
under the Bureau of the Budget which recom 
mended the preparation of a 20-vear plan for aviation 
facilities carlv this vear (AW Jan. 16, p. 26). Rosendahl 
heads the National Air Transport Coordinating Com 
mittee formed to deal with air-trafic problems in the 
New York area following several serious crashes in 1952 

Other Democratic members of the subcommittee arc 
John Blatnik (Minn.); Joe Kilgore (Tex Martha 
Griffiths (Mich.); Earl Chudoff (Pa Republican mem 
bers are: George Meader (Mich.); J. Arthur Younger 
(Calif.), and William Minshall (Ohio). 


been 


testimony on 


STroup 


Segregation and Airport Funds 


The urport construction faces increasing 
opposition from southern members of Congress because 
of the Civil Aeronautics Administration’s position that 
federai funds cannot be granted for facilities at wh 
racial segregation is practiced 


The issue was the basis for the opposition by Sen 


program 


} 
ich 


Thomas Wofford (D.-S. C.) of contirmat f Chark 
J. Lowen as Civil Acronautics Administration Adminis 
trator. In a minority report, Wofford pointed out that 
Lowen, as acting administrator, instru 
CAA director at Fort Worth “to secure 
from the officials at Hawkins Field 
exclude public facilities at the 
participation if racial segregation was 
the facilities.” Lowen issued the memorandum 
scrious matter,’ Wofford declared 


ted the regiona 


ISSUTANC’ 
Miss or to 

federal-aid 
practiced in 
iffecting 


thout lega 


Jackson 
| 
held from 


to be 


i VCT\ 
basis.” 

He said 
or implied by the Congress, and, in 
has refused to impose such penalties, as 
the federal-aid-to-schools bill.’ 

Despite the southern opposition, Lowen’s 
tion by the Senate appears assured 


uthorit grantec 


ict, the Ci 
n, for instance 


Lowen “exceeded an 


meres 


confirma 


Minetti Confirmed 


Senate confirmation of G. Joseph Minetti as a Civil 
Acronautics Board member will give the Board five mem 
bers for the first time in over five months. Minetti will 
fill the Democratic vacancy held bv Josh Lee, 
term expired Dec. 31 


ALPA Urges Independent CAA 


Ihe Air Line Pilot’s Association last weck charged that 
viation requirements have been “badly neglected” bi 
the Department of Commerce and that air space prob 
lems have “almost ] rgency propor 
trons 

lestifving before the Senate Aviation Subcommittec 
headed by Sen. A. S. Mike Monronev (D.-Okla ALPA 
President Clarence Saven urged Congress to divorce th« 
Civil Aeronautics Administration from Commerce Dx 
partment control and give it independent status. Saven 
szid the Commerce Department has “failed to grasp the 
full significance ‘of the problems Wwiation 
md that, inaction, a “major 


progi im 


whos¢ 


reached national cm«¢ 


onfronting 


national 


because of past 


1S needed 


White House Bilateral Powers Hit 


\ bill designed to curtail White MISC 
nternational 
part in bilateral ait ' 
Senate bv Senators Monronev and George 
D.-Fla Che bill formalizes recommendations made 
the Senate Interstate and loreign Commerce (¢ 
in its unanimousl\ rnational 


cases and give th rlines ercatc 


fled in th 


Smather 


bi 


route 


negotiations 


mmmiuttce 
ipproved report on inte 
grecments 

The proposed amendments to the Civil Aer 
Act would take awav the President's 
ir routes to U. S. overseas territories and 
territories and possessions. Presidential appro 


mauti 
powc! to rulc on 
within U. § 
| of inter 
national route cases would be limited to issues of national 
defense and foreign policy 

The bill also specified that the CAB should consult 
with affected airlines before and during bilateral ai 
negotiations with foreign countries and that an airlin 
representative should be made a full member of anv U.S 
delegation to bilateral negotiations. The airline 
would attend all meetings and have a chance to consult 
with the carricrs before a final decision « 


member 


yuld be re iched 
—Washington staft 
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N. M.—A final scoring of 


Nike batteries does not count the 
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RUSSIAN Bison long-range bomber, superimposed on picture of Firebee drone taken at instant of Nike warhead detonation shows rela- 


tive sizes compared to lethal radius of burst. Sizes also help explain why a tiny drone might escape destruction by fragments that would 


kill a large bomber. Photo was taken from Askania photo-theodolite tracking instrument. Firebee was above 16,000 ft. and making 500 
kts. when the intercept occurred. 


Army’s Nike Scores Seven for Fight 


One miss a malfunction causing fail-safe air burst the missile wa | slant range of 


I 


under 26 mi., about at the point wh« 
over launching site. Test made during service row. a bomber with B-52 perf: rmance ¥ 
be releasing its bombs. ‘1 
By David A. Anderton USAF wants for defense of SAC bases ibout twice that of Nike 
in the United State The timing mad = 
White Sands Proving Ground, it look as if Army were firing the Firing at Targets 
eight Nik« rounds to refute USAF claims of Nike 
inds fired here during a two-dav pres nferiority 
the Army’s anti-aircraft mis 
n successive strikes for eight Not Comparable 
launched here was a single But Nike 
malfunction that caused a fail omparable, and ( arati 
burst above the launching sit uuld not 


Six of the rounds were fired again 
Radioplane OQ-19 target drones at 
titudes under 18,000 ft. above the local 
terrain and specds of ibout 180 mph 


[he other two, fired as pat f an Arm 


t 
ests program to determing ike ipabilit 
c uid not pr ivthing. Nike is the against 1 small jet-propelled — target 


Ihe Army scoring svstem for rating Ider veapon and ha been operational drone, were launched against the Rva 


mal smce December 195 los is still in OO-2 Firebee traveling at 500 kt 
inction against th firing batter development-firin ge although it about 16,000 ft. above terrain 
in production under a_ Bendix This octet of firings plus other data 
npression that the Army claim was ri contract. Nike \ planned as_ on the overall scores obtained during 
rr 100 hits in inner zone defense to take over after the annual practice firings at Red Can 
liming of the P1 g Ground tour range interce ¥e yy and miussi yon indicate the Nike is highly reliabl 
ides with the Army-Air Force row ks had whittled dow1 is an operational weapon. Most USAI 
the relative capabilities of the ir strike. quadron commanders would cd 
ike and Talos, a Navv-developed Chere is no argument on the limited _ lighted with a 95 wailability o 


pboard anti-aircraft missile which inge of Nike. Longest intercept by bat aircraft at ill = time that 


his procedure gave a widely reported 


1D 
DC 
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NIKE round fired during press tour of White Sands Proving ARMY BIG THREE: Honest John, Nike and Corporal missiles 


Ground roars up to intercept jet-propelled Firebee drone. shown on their field service launching units. 


closely by the Nike off the panel skin punctured by the The OQ-19s co uit $3,000 apiece, 
fragments even though la 40,000 have 


f that percentage been made i! costs man 


value considering the Drone Targets times more 3-475 or compat 


rounds fired during Criticism of Nik« pcrto mance ha ble bomber l the que fion 


standard pro edure 1s lso centered mund the haractcristi l'o simulate yher-performan 


that have been i the dron being used as target ro the A I rted to ti 
gest to Red Canvo istor red, the Rad lance RCATS gainst mann vith 
rds fired there ar ve a top specd of about 1SO mph mil (about 65 deg its 
Id. This is com nd mt titud ipabilit 
1 fighter out of three f 2 rn f the 
finding it to be read strike nder 
the avionic gear wo ft. above t errail nd simulate 
perating and the gw The fa c r targets ar ikes also | 
\ USAF Matad 
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Warhead Effects 


Nike trhead is a fragmentation 
type, detonated at a computed location 
pace by an automatic signal from 
the ground link. Location of the burst 
is calculated to produce maximum 
lethal effect. Generally it is below and 
head of the target. The detonation of 
the warhead spreads out a huge area of 
fragments over the skv and the target 
flic m a collision course into the 
spread 
Such a warhead blast does not need 
to destroy a target drone in order to 
rate as a successful strike. The distance 
between individual fragments is large 
cnough to let a drone slip by unscathed 
sometimes. But a_ full-scale airplane, 
many times the drone’s dimensions, 
could be shredded by the shrapnel. The R&D CANYON Range Camp is site for annual field firing practice for Nike defense batteries 
slip stream would do the rest, levering — stationed throughout the United States. 
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tance set into the radars to avoid des- 
troying that expensive target. 

So until the Army gets a different 
kind of a target, most Nike rounds will 
attest to the accuracy of the radar track- 
ing system rather than to the missile’s 
ability to kill an aircraft. This radar 
accuracy is backed by the Air Force, 
soon to install Nike radars at testing 
centers of the Air Research and De- 
velopment Command where precise 
location of aircraft and missiles in space 
is vital to the test program. 

“We know the Nike can destroy a 
bomber if it bursts in the proper loca- 
tion,” said one Army Officer. “We also 
know a .30-cal. bullet will kill a man if 
it hits him in a vital spot. We don't 
have to test bullets any more to find 


that out. Our problem is the same for 
both: We have to train the man who 
sights the weapon.” 


Firings and Scores 


Three different kinds of Nike firings 
were witnessed. 

Two research and _ development 
rounds were fired at the White Sands 
Proving Ground. Three batteries were 
set up for this pair; two of the batteries 
were from the Proving Ground’s ord- 
nance mission, and the third was a field 
forces Board 4 battery (AW May 28, 
p 28). 

Two training rounds were fired at 
Red Canyon Range Camp by Able and 
Baker batteries of the 44th Nike Pack- 
age Training Unit. This outfit was the 
967th Anti-Aircraft Missile Battalion 
which has been stationed near Bridge- 
port, Conn., and was converting from 
90-mm. guns to Nikes. 

Four annual practice rounds were 
fired at Red Canyon Range Camp by 
Able and Charley batteries of the 513th 
Anti-Aircraft Missile Battalion, usually 
stationed at Nike sites on Bainbridge 
Island, Puget Sound, defending the Se- 
attle area. Last year, during the 513th’s 
annual firing practice at Red Canyon, 
they set a mark of 11 hits for 12 Nike 
rounds fired. 


Nike Box Score 


Round by round, this is the way the 
Nike firings were scored: 
@ Round 1, research and development 
firing against a Firebee drone. The 
drone was dropped from a USAF-oper- 
ated B-26 mother plane at 11,000 ft. 
altitude above the launching area, and 
directed in a climbing flight uprange to 
70,000 vd. (about 40 mi.) distance. 
The drone was then turned and began 
a high-speed run toward the missile 
launchers. The Nike burst ahead of 
and under the drone (see picture), scor- 
ing hits that tore the fuselage and 
wings. 

The recovery chute deployed and 
the missile target was recovered. Said 
the Army: “The strike would have 


28 


” 


destroyed an aircraft. . . Score: one 
successful strike. 

© Round 2, research and development 
firing against a Firebee drone. This 
second round was fired at the same tar- 
get as the first round, and was launched 
before the first had hit. The Nike ex- 
ploded on the predicted flight path of 
the target. Score: one successful strike. 
e Round 3, training round fired by Able 
Battery 967th AAM Bn., against an 
OQ-19 RCAT drone. This was the 
first Nike fired by the battery; the burst 
deviation from the predicted spot was 
zero in two of the three dimensions that 
could be seen on the recorder scopes in 
the radar van. Flight time to impact 
was 102 sec.; the target was hit at an 
altitude of about 16,000 ft. above the 
terrain and a distance of 45,000 yd. 
(almost 26 mi.) slant range. Score: 
one successful round. 

@ Round 4, training round fired by 
Baker Battery, 967 AAM Bn. against 
an OQ-19 RCAT drone. This was the 
batterv’s first live round: burst devia- 
tion was again zero and the RCAT was 
knocked out of control. Flight time to 
impact was 81 sec.; the drone was at 
10,000 ft. above the terrain and at a 
slant range of 42,000 vd. (about 24 mi.). 
Score: one successful round. 

e Round 5, practice round fired by 
Charley Battery, 513th AAM_ Bn. 
against an OQ-19 drone. The Nike was 
a successful shot; the burst was within 
the required design lethal distance, but 


the drone was not destroyed. Score: 
one successful round. 
© Round 6, practice round fired by 
Charley Battery, 513th AAM Bn. 
against an OQ-19 drone. The Nike 
launching phase was successful, but al- 
most at — of the booster, there 
was a malfunction in the missile. It 
failed safe by blowing up its warhead 
over the booster disposal area. Score: 
unsuccessful round due to missile mal- 
function. 
e Round 7, practice round fired by 
Able Battery, 513th AAM Bn. against 
an OQ-drone. Nike made the intercept 
at 40,000 yd. range (about 23 mi.) and 
18,000 ft. above the terrain. The war- 
head blast turned the target 180 de- 
grees off course, and it then began to 
lose altitude rapidly. The parachute 
deployed for recovery. Score: one suc- 
cessful round. 
e Round 8, practice round fired by 
Able Battery, 513th AAM Bn. against 
the same OQ-19 drone that was the 
target for the seventh round. This 
round was launched before the seventh 
had hit; after the seventh Nike had 
damaged the target, the eighth began 
to track on the parachute and its burst 
destroyed the target at 16,000 ft. above 
the terrain and a range of 41,000 yds. 
(about 23 mi.). Score: one successful 
round. 

Overall score for the eight rounds 
fired was seven hits and one malfunc- 
tion not charged against the score. 


ICBM Re-Entry Is Simulated 


By Irving Stone 


Moffett Field, Calif.—Re-entrv of the 
intercontinental ballistic missile into 
the earth’s atmosphere is being simu- 
lated with a new light-gas gun and as- 
sociated equipment at the Ames Aero- 
nautical Laboratory of the National 
Advisory Committee for Aeronautics 
(NACA). 

The speeds and temperatures which 
a full scale missile is expected to en- 
counter in flight are being duplicated 
using this equipment. The gun propels 
a model at 10,000 mph. A more 
powerful version gun, now being de- 
signed, will boost the speed to above 
16,000 mph. 

According to Dr. A. C. Charters, 
aeronautical research scientist at Ames, 
the new experimental equipment will 
permit the study of the various phases 
of flight such as heating, thermal stress, 
surface combustion, etc. or will allow 
the entire flight to be reproduced in a 
single test. In this way, he says, the 
features of the missile’s flight during 
re-entry can be explored and solutions 
sought to the various problems en- 
countered. 

Laboratory flight tests with the light: 


gas gun are very economical with re- 
spect to money and manpower in 
comparison to the requirements of large- 
scale flight tests, he points out. 

The principle of operation of the 
light-gas gun originated at the New 
Mexico School of Mines during World 
War II. This gun used hydrogen as 
the gas medium. The Ames gun uses 
helium. 


Pumped to Pressure 


The helium is introduced into the 
chamber of the gun at low pressure and 
then pumped to very high pressure in 
a single rapid stroke, being heated by 
the energy of the pumping at the same 
time that it is compressed. The model 
is held by a mechanical device until 
the desired pressure is reached, depend- 
ing on the launch velocity required. 
Then it is released and driven down 
the tube of the gun out into flight by 
the hot, high-pressure helium. 

A typical setup consists of a model 
and a sabot. The sabot supports the 
model during its run through the gun 
tube and flies apart and away from the 
model’s trajectory at the start of its 
flight. 

A model streaks from the gun so fast 
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Atlas Site Shifted 


San Diego—Bowing to Navy pressure, 
Convair will move the site of its planned 
$41-million Atlas missile plant (AW May 
7, p- 31) from the vicinity of the Miramar 
Naval Air Station to an alternate point six 
miles away. The Navy had complained 
that the facility at its originally-proposed 
site near La Jolla would interfere with jet 
operations out of Miramar. 

The change in plans will shift the 
plant to property located near Mont- 
gomery Field at a point approximately 
eight miles from the center of San 
Diego and delay its completion, origin- 
ally scheduled for late 1957, between 
six and eight weeks. The plant will 
employ 6,600 persons when it goes into 
full operation in the research, develop- 
ment and production of the intercon- 
tinental ballistic missile. 











it can be photographed by its own 
incandescence. 

One model employed at Ames is a 
fs-in. diameter sphere so constructed 
that it will undergo the same aero- 
dynamic heating as the full-scale satel- 
lite vehicle planned for the Interna- 
tional Geophysical Year. 


Tank Launch 


The model is launched into a long 
tank. Pressure and composition of the 
air in the tank can be changed to cor- 
respond to flight conditions at various 
points along a re-entry trajectory or a 
satellite’s flight path. In this way, dif- 
ferent phases of the flight can be 
studied under nearly constant con- 
ditions. 

In another setup, Charters reveals, 
the tank would be replaced by a super- 
sonic wind tunnel having a long work- 
ing section. 

The model would be launched along 
the axis of the tunnel against the di- 
rection of the wind stream and its flight 
would be recorded as it traversed the 
working section. 

In this way, Charters says, it is 
possible to reach extremely high Mach 
numbers. The present light-gas gun used 
in the supersonic free flight tunnel at 
Ames will give a flight Mach number 
of 20. 

he light-gas gun now under design, 
used in the same tunnel, will give a 
Mach number greater than 30. This 
gun would be capable of launching a 
3-in. diameter missile model. 

Models have been recovered after 
flight. Recovery is accomplished by hav- 
ing the model pass through a section 
filled with instant shaving cream and 
then into ordinary baker's flour. 

Telemetering equipment is being de- 
signed for use in these small models 


AVIATION WEEK, June 4, 1956 


Dummy Explodes in Ejection 
From F-84 at Supersonic Speed 


Hurricane, Utah—The unprotected 
pilot ejected in an F-84 type seat at 
a sea level speed of Mach 1.32 literally 
explodes when he and his seat hit the 
supersonic wind blast. That much is 
certain from a test run April 27 at 
Project Smart, supersonic military air 
research track here. 

What will happen to him at speeds 
up to Mach 2 will be investigated soon, 
as will be the equipment designed to 
protect him as Lockheed’s “part of the 
cockpit” approach and Republic’s cap- 
sule for pilot survival. Both are slated 
for testing here soon. 

Project Smart was built for USAF’s 
Wright Air Development Center, which 
issues overall general directives for test- 
ing. Prime contractor for design, con- 
struction and operation of Smart is 
Coleman Engineering Co., Culver City, 
Calif., which handles detail test planning 
and execution. The first run on the 
track was made last Julv 8, and some 
38 have been accomplished since, from 
low subsonic speeds to Mach 1.4 at the 
5.100 ft. above sea level location of 
Hurricane Mesa where Smart is located. 

The original contract specifies that 
velocities producing aerodynamic pres- 
sures equivalent to sea level Mach 2 
must be demonstrated by November, 
with control within 50 mph. incre- 
ments in the higher Mach numbers 


Built Atop Mesa 


Smart is built atop Hurncane Mesa, 
which ends in a bluff with nearly sheer 
sides down to the bed of the Virgin 


River 1,500 ft. below. The track ends 
close enough to the bluff's edge to make 
complete cycle tests of ejection, auto- 
matic parachute control functioning 
and parachute descent operation. 

Each of the track’s rails is a single 
welded length. Rails were set in tension 
to reduce as much as possible the cli- 
matic effect upon the track’s dimen- 
sions, which are held to extremely close 
tolerances, within 1/10,000 in. in pre- 
determined spots at alignment points, 
fs in. of a perfectly straight line along 
the entire 12,000 ft. length. Anchor 
spots are 50 in. apart on concrete which 
is imbedded in the Mesa’s_ bedrock. 
Standard railroad gage of 564 in. be- 
tween rails is used. The crane-type rails 
weigh 10,105 Ib. per yd. 

The overall site consists of the track, 
a control center, an administration- 
engineering shop building, camera and 
observation sites and telemeter data 
gathering installations. The entire sled 
runs are covered with high speed 
cameras from several locations to enable 
fixes of exact positions in space at any 


point in the tests. 7 elemetered data is 
gathered at two positions, the control 
center and another spot near the bluff’s 
edge where information in the line-of- 
sight system still can be transmitted 
from the falling equipment back to the 
receiving tower. Both sleds and the 
anthropomorphic dummies are com- 
pletely instrumented according to the 
requirements of each test. Ihe control 
center handles all phases of the test, 
firing, starting the automatic time 
signals for film and telemeter data cor- 
relation, sounding signals for track per- 
sonnel, etc. 


Solid Propellant 


The sleds themselves weigh from 
450 to 600 Ib. gross weight, depending 
on the instrumentation of the sled and 
dummy and equipment being tested. 
Ihe carriage is a section utilizing solid 
propellant rockets. However, a 45,000 
lb. liquid propellant rocket engine for 
slower accelerations and higher top 
speeds is being developed 

Water brakes capable of withstand- 
ing more than 100,000 Ib. loads are 
used to stop the sled at the end of the 
track. Under development by Coleman 
are brakes effective at loads of 500,000 
Ib. and higher. Also used to stop both 
sled and locomotive are aircraft carrier: 
type water tubes and arresting gear 

The Smart project is a research tool 
for advancing the state of the art in 
track testing as well as conducting 
actual tests. Many developments are 
coming to light as test-conducting re- 
quirements grow. One such has been 
the trial and error knowledge gained 
with parachutes in supersonic runs 
when the sled is allowed to run off the 
track and over the bluff. Coleman has 
devised a three-chute combination, a 
ribbon pilot chute which deploys a 
6-ft. guide chute for sled stabilization 
and deceleration and a main 34-ft. ring 
slot canopy to lower the sled to the 
ground. Twice, supersonic runs have 
ended with the sled being blown up 
by aerodynamic loads before the guide 
parachute could accomplish decelera- 
tion. Wind tunnel tests of sled and 
parachute had indicated a successful 
save, the difference in results pointing 
up the present state of the art in para- 
chute reactions at supersonic speeds. 

In the April 27 test, a late model 
B5A parachute pack was used. How- 
ever, the test run results indicated that 
the safe way to enclose parachutes 
where the extreme loads of supersonic 
aerodynamics will be encountered, is 
in metal containers since the windblast 
tore the canvas pack open. 





Gen. Partridge Warns: 





Soviet Bison Outstrips U.S. Interceptor 


By Katherine Johnsen 


Washington—Gen. Earle FE. Par 
tridge, commander of the Continental 
Air Defense Command, warmed the 
Senate Air Power Investigating Sub 
committee that the fighter interceptors 
on which the U. S. air defense now 
relies—the F-86D, the F-94C and the 
’-89—“have inadequate altitude per 
formance to cope with” Russia’s Bison 
intercontinental jet bomber. 

Gen. Partridge noted, however, that 
the introduction of new aircraft and 
weapons is remedying this deficiency, 
both in speed and altitude. The Con 
vair F-102, now being introduced into 
operational units, he said, “will give us 
vastly improved capability to intercept 
modern bombers at high altitudes.” 

He also pointed out that the Hughes 
Falcon and other air-to-air missiles now 
being brought into the inventory “‘will 
have a marked influence in increasing 
our interceptor capability at high alti 
tudes.” 

So far as air-defense missiles are con- 
cerned, Partridge said improved models 
of the Army’s Nike will be brought 
into operation “as soon as possible.” 
The introduction of the USAF’s Talos 
and Bomarc, he said, will further im 
prove our defense. 

Two more advanced interceptors, the 
F-101B and the F-104A Partridge said, 
will have adequate combat ceiling to 
cope with the Bison which reportedh 
has an operational altitude of 57,000 ft. 
By the end of 1958, he reported, there 
“large numbers” of F-102s, 
and F-104s in the inventory. 


will be 


F-101s, 


Soviet Interceptors Superior 


“At the moment the Russian air de 
fense fighters are slightly superior to 
ours,” Partridge said. However, “‘as new 
models are introduced into our inven 
tory we will probably enjov a period of 
technical superiority insofar as defense 
fighters are concerned. I am not able to 
forecast how the future Russian fighters 
will perform.” 

The general recommended to the 
subcommittee, headed by Sen. Stuart 
Svmington (D.-Mo.), that 
e “It is imperative that the Air Force 
push along a program for future fighters 
which will outperform anything pres- 
ently programmed to come into the 
USAF inventory.” 

@ Development of missiles to counter 
intercontinental ballistic missiles _ is 
of the same “extreme importance” as 
the development of the offensive 
ICBM. 

e The SAGE (semi-automatic ground 


30 


iutomatic con 
pro 


environment) system for 
trol of the defense svstem, 
grammed to cover only the continental 
im = expanded to covet 
Canada. 

e Advances must be made in 
which, at present, do not have sufficient 
low or at high alti 


now 


should be 


radars 


coverage at either 
tude 

e Air Defense Command air crews and 
technical ground personnel should be 
increased. There should be a minimum 
of 1.4 crews per operational aircraft, 
instead of the present 1.0 crew. Insufh 
cient ground crews have made it im 
possible for the command to properh 
service and maintain aircraft, engincs 
ind complex fire-control svstems 

e Insufficient air bases have resulted in 
the crowding of two units onto an air 
field intended for onh Additional 
hangar space is required to keep expen 
iircraft sheltered from the weather 


onc 


SIVC 


Defense Costs 

Ihe Air Force has a $61 billion, 15 
vear program (1951 through 1965) for 
the development of continental de- 
fense, Partridge reported. Of this, $24 
billion is for capital outlays and $37 
billion for operating This does 
not include costs of the defens« pro 
grams of the Army and Navv and of 
Air Force programs outside the conti 
nental U. S. 

“This program would give us a mini 
mum effective defense against manned 
aircraft,” he said. “It would not pro 
vide defense against ICBMs, although 
parts of the program mav well be 
adapted for this purpose.” Expendi 
tures thus far have been less than $4 
billion a year, or less than $20 billion 
total, indicating that the program will 
require at least an additional $41 bil- 
lion. 

Although a defense against the 
ICBM “can conceivably be devised,” 
Partridge noted that “this will be onc 
of the most difficult tasks ever under- 
taken.” Two said, arc 
involved: 

e First, a radar, computer and com- 
munications system which will initially 
detect, identify and compute track and 
target information, and alert the coun 
ter-missile svstem. ““We have to develop 
new types of radar in order to get the 
long distance warning.” 

e Second, a counter-missile svstem to 
intercept and destroy the ICBM war- 
head. “We will be dealing with a 
weapon going 12,000 to 15,000 mph. 
and above 500 mi. in height. “It is 
possible that we will be able to use 
some of our present ground-to-air mis- 


costs 


elements, he 


but 
this program is only in its early stages.” 

At present, Partridge said, the USSR 
has the capability of launching an in 
itial attack against the U.S. with “hun 
bombers.” If the 50 most 


essfullv at 
in 


siles in some improved form 


dreds of 
important targets were suc¢ 
tacked, he added, it would bring 
of the population of the U.S. and 60 
of the industrv of the country 
fire. About 55% of the population and 
about 75% of industrv are concentrated 
in 170 metropolitan areas 

While conceding that there are nu 
command, 


under 


deficiencies in_ his 
is fully oper 


mcrous 
Partridge stressed that it 
itional and prepared to engage in an 
ill-out air battle at a moment's noticc 
We hope that the existence of this de 
fensive force may prove 1 dec factor 
in keeping us out of war 

He pointed out that the present de 
fens¢ was originally set up to 
combat the threat of attack bv the 
Bull, the Soviet B-29 type bomber. He 
added 


“Since 


defense svstem has been modernized as 


system 


originally conceived, our air 
as practicable to increase its 
capability so that we might operate 
against the more recent weapons ind 
aircraft (Bisons and Bears) which th« 
Soviets have introduced. This improve 
ment is still continuing but our 
present day force is less effective than 
I should lke insofar as both 
our high altitude and our low altitude 
coverage are concerned 

He said cfforts must be continued in 
research and development to improve 
the thrust of jct engines, increase the 
height and range capability of radars, 
improve communications and to find an 
anti-missile against the ICBM and 
intermediate-range ballistic missile. 


rapidly 


to see it 


Senate Group Restores 
$3.7 Million to NACA 


Washington—The Senate Appropria- 


tions Committee has restored $3.7 mil- 
lion of the $5.2 million cut made by 
the House in the National Advisory 
Committce for Acronautics Fiscal 1957 
budget requests 

The total $78.2 million approved by 
the Senate group is $5.5 million more 
than NACA’s budget for the current 
fiscal year but $1.5 million below the 
amount requested. 

Ihe Senate committee also approved 
a Fiscal 1957 budget of $3.7 million 
($75,000 less than requested) for the 
Renegotiation Board. This is $475,000 
less than the board’s budget for this 
year’s operations. 
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Struggle Between PanAm and 
Northwest Airlines Before CAB 


By Craig Lewis 


Washington—Ihe struggle between 
Pan American World Airways and 
Northwest Airlines over the Great Cir- 
cle Route to the Orient is a step nearer 
final decision with the completion of 
Civil Aeronautics Board hearings. 

In a spirited two weeks of hearings 
before a CAB examiner, the two air- 
lines continued their long-standing 
battle the Great Circle Route in 
the ‘Transpacific Case. The Board is 
preparing fresh recommendations on 
the case for the White House. 

In another, quieter hearing for a 
Great Circle Route, Trans World Air- 
lines and Pan American asked the 
CAB to give them polar routes to 
urope from Los Angeles, San Fran- 

Portland and Seattle to match 
the prosperous route now operated by 
Scandinavian Airlines Svstem 

lestifving in the Transpacific Case, 
Pan American Vice President Alvin P. 
Adams said he believes the Pacific fare 
come down. He said Pan 
American would propose a $100 cut in 
fares over the North Pacific if it gets 
the Great Circle Route. 

Northwest opposes a cut 
there increase in 
density or service to compensate for the 
reduction in revenue . . . a fare reduc- 
of that nature would be a direct 
path to increased subsidy requirements 
for the carriers involved.” 

Pan American wants to operate 

the Great Circle routing since 

is shorter than the one-stop Central 
Pacific route the carrier now has. One 
of the airline’s main arguments is that 
the DC-7C, coming into use, 
longer-tange, non-stop Pacific 
operations possible. 

Adams said that as flving times be 
time savings become 
more significant as competitive factors. 
“The new aircraft,” he said, “will not 
only expand the United States-Orient 
market bevond anvthing previously 
conceived by reason of the time saving 
ind economies inherent in their use, 
but thev will create a new conscious 
ness of the advantage of utilizing the 
direct route to the Orient.” 

Pan American testified that, with 
both carriers operating over the route, 
Northwest would make a profit of 
more than $6 million in the first vear 
of DC-7C operation and Pan Ameri- 
can would be able to make a profit of 
$5 million a vear. 

Northwest, however, feels that the 
route is too lightly traveled to support 
two carriers and that certification of 
Pan American would cause diversion 


over 


cisco, 


level should 


because 


“where is no scating 


tion 


now 


MaKCS 


yume shorter, 
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of $5,176,000 a year from Northwest 

C. L. Stewart, assistant presi 
dent of Northwest, said “the duplica 
tion of that route by Pan American 
would either force Northwest to a 
position where it would be an ineffec 
tive competitor in the Pacific or both 
Northwest and Pan American would 
have to relv on substantial government 
subsidy.’ 

Stewart also said that if Pan Ameri- 
can got the North Pacific routing, the 
carrier would “‘abandon a great measure 
of the historic American flag traffic 
across the Central Pacific route to a 
foreign flag competitor, thus indirectly 
government would sub- 
sidizing foreign flag competition.” 

Northwest accused Pan American of 
not offering the shortest route between 
California and ‘Tokvo. Northwest 
that stopping at Midway Island instead 
of Honolulu would cut PanAm’s trans 
pacific mileage, but Pan American said 


vice 


our ilso be 


said 


the Midway ‘ust isn’t the 
proper way to operate the route.” 

In the West-Coast-Europe 
Route Case, Pan 
enough traffic traveling the polar route 
to support both Pan American and 
['WA. Pan American estimated that it 
would carry 23,000 
wer the polar route in the first vear of 
operation with a net profit of about 
$1.2 million. 

I'WA said it is the 
get the that Pan 
American should be certificated onlv if 
the CAB finds the route will support 
two American carriers. TWA said that 
the impact of SAS polar service has cut 
the American participation in 
California-Europe trafhe from 50 of 
the total to 30 

An initial schedule of nine flights a 
week—five Los Angeles and four 
from San Francisco—was proposed by 
'WA. The trafic on its 
ingle-plane service from the West 
Coast to Europe via New York has 
ind the = servic 


dropped if TWA 


routing 


Polat 


American said there is 


ibout passengers 


carricr to 


logical 


polar route ind 


Carrier s 


from 


uirline said 


been disappointing 
would probabh be 


gets a polar route 


USAF Revamps Rescue Service 


Washington— Ihe Air l’orce last week 
ordered a streamlining of its Air Rescue 
Service which will provide greater cover- 
ige, cut and shift 
emphasis from fixed-wing aircraft and 
crash boats to helicopters 

Che order will mean the purchase of 
1 number of new helicopters, but the 
Air Force said it not vet know 
how many it will need. ‘They probably 
will be small, versatile two-place craft 


costs ce nsidet ibly 


does 


equipped with stretchers and issigned 
primarily to the rescue mission 

An Air Force spokesman said the re 
organization calls for a shift from a few 
large, self-sufficient air units at 
relatively few bases to a program of 
“versatile air detachments dis- 
persed throughout the country.” Heli- 


rescuc 


rescuc 


copters, the spokesman. said, will be 


used at “55 bases in the U.S. and at 
designated overseas bases.” 

Four Air Rescue Service Group Head- 
quarters (at Albrook AFB, Canal Zone; 
Hamilton AFB, Calif.; Westover AFB, 
Mass.. and Wheelus AFB, Libya and 
nine ARS squadrons will be eliminated. 
The squadrons are stationed at March, 
McCord, Lowrv, Ellington and Self 
ridge AF bases in the U.S. and at Al 
brook, Ramey AFB in Puerto Rico, 
Kindlev AFB in Bermuda and Dahran 
AFB in Saudi Arabia. 

The streamlining resulted directly 
from a study of air rescue work in recent 
vears and indirectly from the fact that 
the Air Coordinating Committee’s new 
National Search and Rescue Plan (AW 


\pr. 16, p. 132) gives the Air Force 
responsibility for inland areas, 
the maritime region to the Coast Guard 
Ihe study revealed that 
@ About 70° of all Air 
accidents occur within 
of an Air Force 
© Helicopters recovered 19 
from the 
whereas 


leaving 


Force 


1 20-milk 


urcratt 
radius 
base 

of all pet 
ifter air 
boats 


sons rescued water 


craft 


a 
res¢ ued onl > 


accidents, crash 
Che significance of the last figure is 
pointed up by the fact that the Air 
l’orce had 10 times as manv crash boats 
in rescue service as it did helicopters 
Crash boats now will be eliminated 
from ARS. Since thev were assigned 
rather than ARS units, they 
will either remain in service (for target 
surveillance, etc turned over to 
the Navy 
The Air Force said the reduction in 
the number of fixed-wing aircraft under 
the new concept will “not be material.” 
Air Force estimates are that it 
save $18.7 million annually and _ re- 
lease 2,033 personnel from ARS work 
bv the time 
pleted 
Gen. Nathan | I'wining, 
Chief of Staff, said the 
results from “technological 
and vears of daily experience.” 
An Air Force spokesman said two 
factors are the injuries to 
pilots who bail out at high speeds and 
the smaller amount of survival gear 
they can carry in the newer planes. 


to bases, 


Or be 


can 


the streamlining is com- 


USAF 
concept 
idvances 


new 


increase In 


31 





Aviation Writers Assn. 





ATA President Tipton Criticizes 
CAB Airline Fare Investigation 


San Francisco— The Civil Acronautics 
Board was charged by the Air ‘Transport 
Association last week with starting its 
investigation of general airline fares fot 
the wrong reason. 

“The Board gave an alleged 
level of airline profits as the reason 
for its concern,” Stuart G. ‘Tipton, 
president of ATA, told the Aviation 
Writers Association 

Asserting that the CAB did not sa\ 
too high, Tipton decried 
the use bv the Board of the rate of 
return on investment as the formula 
for determining justifiable profits. 

“Instead, the Board must face up to 
the real question: How much 
do the airlines need to do their 
Ihe Board must answer that,” Tipton 
said, ‘‘and then be prepared to support 
and defend the industrv in getting that 
much money.” 


high 


rates were 


mone’ 
job? 


lrunkline earnings from all sources 
for the last ten years were about $1,760,- 
000,000, Tipton said. Of these funds 
82% or $1,480,000,000 was ploughed 
back into new and better equipment 


Only $91 million, about 5% 
paid out in dividends, Tipton said, and 
“a large portion of those dividends 
was paid to preferred stockholders 
Virtually mandatory from a credit stand- 
point.” 

Tipton cited these other facts 
e Airline dividend payouts amounted to 
32% of net profits after taxes, com 
pared with 47% for all U.S. corpora 
trons 


Was 





F5D Exceeds Mach | 

In First Flight 
San Francisto—The Navy's Douglas 
F5D Skylancer exceeded the speed of 
sound on its first flight recently at Ed- 
AFB. 

Wing planform, general appearance 
and arrangement are the same as the 
F4D. Equipped with the Pratt & Whit- 
ney J57 engine, the F5D has been de- 
range and 
will be a 


serving 


wards 


signed for greater 
The 
multi-purpose fleet 
either as a day fighter or all weather in- 


speed, 
Skylancer 
airplane, 


performance. 


terceptor. 

FSD aircraft will begin coming off 
the Douglas El Segundo production line 
in about nine months. Procurement is 
expected to be supported in part by 
transfer of funds from the F4D program. 











e Although a growth industry, airline 
equities have increased onh 25 since 
1946. Other growth industries have 
shown — spectacular chemicals 
239° urcraft manufacturing 362 
ind aluminum 476 

e Air fares today are just about 
with those of 19358, despite 


creases including a 235 increase in 


gains 


level 
cost mn 
urline wages and an over 90% increas¢ 
in consumer prices 


e When the airlines buy new 
ment, they contribute them to the civil 
flect. readv to be called on 


government service in cmergencl 


cquip 
ICSCTVC ill 


This country can continue to have 
the greatest 
if onh 


great public 


, 
c- 
system im ti 


urling r 
government recognizes t 
with which it 
dealing, recognizes the disaster that can 


national benefits 


our 
issues 
come from errors, the 
that can flow from sound policy,” ‘lip 
ton declared 

His conclusion forecast an aggressive 
ATA: “Perhaps it is high 
iirlines came at the CAB 
iguments which 


impaign by 

time that the 
with the powerful 
must convince the Board of the special 
needs of an air transportation 
Board an opportunity to 
issume its grave responsibilities.” 


stem 


give the 


= 


ind 


Missile, Satellite Products Useful 


By Alpheus W. Jessup 


iviation and 
major benefits 
in the from the by 
products of missile satellite tech 
nology, Hall L. Hibbard, vice president 
ind general manager of the Lockheed 
\ircraft Corp. Missile Systems Division, 
told the Aviation Writers Association 
Hibbard predicted that the wing of 
the F-104A Starfighter would some dav 
ippear again enlarged in 
wing of a supersonic commercial trans 
port. The F-104 wing, he said, 
straight from missile we have been 
flving for some time.” Another benefit 
to civil Hibbard will be 
techniques and equipment to handk 
the three-dimensional air trafic jam 
when the air will be full of jet liners, 
vertical rising jalopies, helicopter dravs, 
ind so on 
“In the process of working out the 
iutomatic flight 
and data control and reduction svstems 
for missiles, they the bovs 
are solving the problems and _ building 
the equipment to control this mass of 
air travel of the future.” 
He also predicted that 
freight rockets will be in use 
the U.S. and on world routes 
Hibbard listed practical applications 
of satellites in 
e Navigation. Ideal celestial 
points with built-in visibility to radar 
could be positioned where they are 
wanted. Then automatic piloting of 
manned and unmanned vehicles with 
unprecedented precision would be pos 
ible 
e Communication. Properly _ placed 
satellites could reflect or broadcast 
signals free from line of sight limita- 
tions. 
e Meteorology and climatology. Satel 
lites put up where they can observe the 
whole panoramic sweep of the weather 


Field—Civil 
will re 


Moffett 


civilian life CiVe 


OM 


vears to 


ind 


scale as the 


Came 


iation, said 


ind guidance svstems, 


missile 


mail and 
within 


reference 


is it forms and moves will enable the 
weatherman to make absoluteh 
ible forecasts. Eventually we 
learn enough about cosmic ravs 
phenomenon, magnetic storms 
meteoric dust’ to forecast long-range 
weather cvcles and “‘mavbe even do 
something about them.” 

Besides these direct 
ind satellites, missile technolog 


de px nd 


ind 


uses of missile 
under 
the pressure of the weight problem 
will lead 
that will be cheaper, smaller and better 
The applications will be made to 
things 


to new electronic equipment 
man 


unexpected watches, pocket 
television sets, instant communications 
te anvwhere and 
handle housework. 

Hibbard predicted that the 
men will turn up new sources of cheap 
ind energy. With their prob- 
lems simplified by having no humans 
iboard their missiles, they mav perfect 
fully effective applications of nuclear, 
solar and other energy well before it 
is done on land or in conventional 
iircraft.”” 


Plant Mills Steel, 
Titanium Chemically 

Los Angeles—The first pilot plant 
for the chemical milling of stecl and 
titanium is in operation here, turning 
out parts for the North American 
SM-64 Navaho intercontinental guided 
missile 

(he plant, located at the facilities 
of Turso Products, Inc., is being 
operated by the company in a joint 
research and development effort with 
North American Aviation, originator 
of the patented Chem-Mill process 

A production line for chemical mill- 
ing steel and titanium with a capacity 
of 200 parts per week, will begin 
operation at North American’s Downey 
plant in September 


robot machines to 


missile 


massive 
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DC-8 Climb, Cruise, Fuel Use, 
Speed Is Described by United 


San _ Francisco—Operational charac- 
teristics of the Douglas DC-8 which 
United Air Lines will operate beginning 
in the fall of 1959 were projected for 
Aviation Writers Assn. United will be 
the first to operate these jet transports. 

W. E. Rhoades, UAL manager of 
flight engineering, said: 

e DC-8 takeoff will be somewhat con- 
ventional, except quieter than usual 
for up-front passengers. 

© Initial rate of climb will be very much 
like today’s planes until the DC-8 accel- 
erates to 290 kts., its best rate of 
climb speed. From this point, rate of 
climb will be 2,000 fpm. or higher, 
depending on the load. Low-altitude 
turbulence will be traversed in about 
two or three min. 

e Plane will reach 30,000 ft. in 15 to 
17 min. The heavy, long-range version 
probably will level off between 25,000 
and 30,000 ft. for first stage cruise and, 
after some fuel is burned to lighten the 
load, the plane will climb to 35,000 ft. 
for final stage cruise. 

e Climb to the 30,000-ft. altitude will 
require about 1,200 gal. of fuel. Aver- 
age fuel consumption for cruise will be 
about 2,200 gal. per hour. 

eAt 30,000 ft., the flight would be 
above most of the weather, except 
thunderstorms. Very few large hail- 
stones would be encountered, and no 
bird strikes. 

e Better methods will have to be 
evolved to find jet streams when the 
plane is traveling eastbound, and to 
avoid them when flying westbound. 

e Actual flight-time San Francisco to 
New York, will be about 4 hr. 40 min. 
plus about 15 min. for ground time. 
Westbound flight time will be about 
5 hr. 35 min. with 15 min, more for 
ground time. 

¢ Plane will be pressurized from sea 


level up to about 23,000 ft. This will 
be an operational necessity in order to 
get passengers down comfortably, since 
normal rates of descent of the DC-8 
may be from 4.000 to 5,000 fpm. 

© Descent for straight-in landing will be 
made from cruising altitude in 7 or 8 
min, 

© Passengers 
view, 


would have 
unobstructed from 


panoramic 
most seats. 


Russian Researcher's 
Pay Cut by 50% 


The high pay scale for Russian re- 
search scientists and teachers in higher 
educational establishments has been 
cut by 50%. 

The action was taken for two major 
reasons: to channel some of the non- 
productive researchers into productive 
industrial jobs, and to appeal for more 
support from the industrial and man- 
agerial elite now being created by the 
present regime in Russia. 

First rumblings against inequities in 
the wage system were heard at a con- 
ference of industrial managers last 
summer. The 20th Party Congress 
aired further criticisms. Final blast was 
published in Komsomol’Skaya Pravda 
as an official doctrine. 

Major complaint of the newspaper 
article seems to be that some Red re 
searchers are living on the degree and 
the salary they established some time 
back, rather than continuing to be 
producers of scientific thought. 

Under the old system, a researcher 
achieved his advanced degree after his 
dissertation, and almost immediately 
became one of the scientific elite with 
salary perhaps two or three times as 
much as an industrial plant manager 





meeting here last week. 


West Germany. 





Europe Fights Fare Cuts 


Cannes—Bitter European opposition to American proposals for new low third-class 
transatlantic fares flared at the International Air Transport Association annual rate 


Before IATA conference opened, the civil aviation chiefs of 14 European coun- 
tries met in Paris and issued a joint policy statement opposing the American proposals. 
They indicated they would request their governments to take action under bilateral 
agreements with the United States if American carriers began an Atlantic rate war 
next spring by introducing the proposed third-class fares and service. Countries sup- 
porting the opposition policy include France, Britain, Austria, Belgium, Denmark, 
Finland, Iceland, Luxembourg, Ireland, Norway, Holland, Sweden, Switzerland and 


Rene Lemaine, French civil aviation chief who presented the opposition policy 
to the IATA delegates, said European airlines needed more time to adjust to the jet 
age; lacked fleet flexibility to offer a new type service, and feared lowering of fares 
would reduce their already critical net income levels. 
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Twining to Visit USSR 

Washington—Gen. Nathan F, Twin- 
ing, USAF Chief of Staff, last week ac- 
cepted Russia’s invitation to attend the 
Soviet Aviation Day celebration in Mos- 
cow on June 24. 

The announcement of Gen, Twin- 
ing’s acceptance, made upon the personal 
direction of President Eisenhower, said 
he will be accompanied on the trip by 
“several Air Force officers.” Originally, 
the administration had held back a re- 
ply in the hope that the invitation would 
be extended to include other members 
of the Joint Chiefs. Such an invitation, 
however, apparently was not forthcom- 


ing. 











In fact, Russia is probably the only 
country in the world where a college 
professor or researcher is at the top 
of the wage-earners’ list. 

The ease of getting by the 
barrier of the dissertation to a green, 
lazy field of low productivity and high 
salary has been recognized by young 
Soviet students who have aimed at 
degree-gathering. The article cites 
some of the cynical comments cir- 
culated among young scientists: “A 
degree is power;” “What is important 
is not knowledge, but a degree;” “On 
to degrees.” 


single 


Bonanza Orders 
7 . % -_ 
Fairchild F-27 

San Francisco—Bonanza Airlines be- 
came the sixth operator to order the 
Fairchild F-27 turboprop airliner last 
week. Its order for three Friendships 
raised the total of firm orders to 17 

An option for an additional three 
increased the options to 23. 

Tooling at Fairchild’s Hagerstown 
plant has just been started and the 
first metal will be cut in about one 
month. First flight of an American- 
built model of the Fokker-designed 
short-range transport will be made be 
tween June and August next year. 

Originally, Fairchild’s board of diree- 
tors specified that firm orders for 40 
aircraft had to be in hand before large 
scale production tooling could begin. 
This has recently been modified, and 
sales can now be contracted for with- 
out the minimum order escape clause. 

Two months remain before the pro- 
duction tooling decision has to be 
made. By that time, Fairchild expects 
it will have firm orders in hand for 
close to 80 aircraft. 

First, executive transport sale is 
about to be announced. One corpora- 
tion has already received approval from 
its board of directors to make a Friend- 
ship purchase. Another West Coast 
airline has verbally committed itself 
to a small Friendship order 
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Army Outlines Aviation Program, 
Sees No Conflict With USAF 


By Evert Clark 


Washington—Army Aviation’s tough- 
est job—reflected in its budget presenta- 
tions to Congress and a recently-re- 
leased outline of its five year plan—is 
to convince the Joint Chiefs of Staff, 
the Air Force, Congress and the public 
that it can continue to grow without 
infringing on Air Force operations. 

The Army presented its five year 
plan to the Joint Chiefs some week ago 
—largely in an attempt to make it 
clear that the Army’s program in the 
air is not competitive with that of 
any other service, according to Maj. 
Gen. Hamilton H. Howze, director of 
Army Aviation. The Joint Chiefs still 
have it under study. 

Gen. Howze said the Army has not 
yet asked for any change in the 1952 
Memorandum of Understanding—which 
limits the size of fixed-wing Army air- 
craft to 5,000-lb. empty weight—and 
will not ask for any in the near future. 

Other Army spokesmen indicated no 
change will be asked for until some 
successful research and development 
program produces an aircraft feasible 
for Army use and over the weight limit. 
Then, with a specific aircraft to talk 
about, Army would make its request 
with a reasonable expectation of suc- 
cess. 

Although that probably will not come 
in the near future, it is quite likely to 
come before the end of five years. 

So far the public has not seen the 
five year plan, although Gen. Howze 
briefed at least one congressional com- 
mittee recently. Most of his comments 
on details of the plan were off the 
record. 

The Army has released an “Army 
Aviation Fact Sheet” which it says 
sketches the broad general outline of 
the five year plan. The fact sheet con- 
tains little detail 

It generally bears out Gen. Howze’s 
statement in an interview that the 
five year plan “is merely a methodical 
outline for our own development along 
present lines, and not a departure from 
previous concepts”—or an attempt to 
move into Air Force territory. 

It mentions the Army’s interest in a 
faster, short-takeoff observation plane, 
but describes it in far less detail than 
Gen. Howze described it to Congress 
(AW May 14, p. 31). Development 
contracts will be let for this plane by 
the Navy as soon as details are worked 
out between the Army and the Marine 
Corps, which also has a requirement 
for it. Army and Marines have agreed 
on almost all points but Army favors 
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tandem seating, with “one head above 
the other” for better visibility, and 
Marines favor side-by-side 

The fact sheet also notes that the 
Army has “under study” a possible 
requirement for “‘a relatively small fixed- 
wing transport aircraft (3 to 5 tons 
payload)” to “increase significantly the 
mobility of ground troops, not only in 
the rear areas but in the area of con- 
tact with the enemy.” 

Although the fact sheet says the 
Army “may” have this requirement in 
the future, it also notes that “consider- 
ably greater dependence” must ulti- 
mately be placed on the fixed wing 
cargo aircraft such as those mentioned 
above “for moving troops from the 
place where Air Force transports leave 
them to “small units of the field army.” 

Gen. Howze insists that the Army 
program is “sound, reasonable and 
moderate” and says he is convinced 
that most Air Force objections to the 
Army’s aviation plans come from “a 
misunderstanding.” 

He says the new observation plane 
is “not in any way an attempt to con- 
flict with Air Force tactical reconnais- 
sance;” the Army’s desire for “un- 
conditional command” of its aircraft 


during combat can be worked out by 
agreement with Air Force and advance- 
ments in electronic techniques (for ex- 
ample, the use of transponders) and 
improved tactical air traffic control; 
and that he would leave “all long-range 
troop movement” to the Air Force. 

What the Army objects to and would 
like to get rid of are “arbitrary limita- 
tions”—presumably in pounds and miles 
—which keep the Army from performing 
missions which enquestiondity are as- 
signed to it, he said. 


Mach 1.2 Bomb Drop 
Confirmed by Navy 


Washington—The Navy said last 
week that a naval aircraft in level flight 
has successfully released a bomb at a 
speed of Mach 1.2, confirming an 
Aviation WEEK report of Feb. 13 (p. 
25). This is the highest speed ever re- 
corded for such a drop. 

The drop was accomplished with a 
small, lightweight explosive bolt devel- 
oped by Modern Metal Crafts Co. of 
Philadelphia for the Bureau of Aero- 
nautics. The device, tested at the Naval 
Air Test Center, Patuxent, Md., en- 
ables the bomb to make a routine tra- 
jectory, overcoming the tendency to re- 
main with the aircraft in supersonic 
releases. 

The bolt is cut in half by a self- 
contained powder charge. 





Military Aviation Funds 


The three military services had an unexpended balance on hand, as of Apr. 1, of over 
$21 billion for aircraft, guided missiles and electronics equipment. Following are 
details reported by the Department of Defense (000 omitted): 





to 
Apr. 1, 1956 


OBLIGATIONS 
July 1,1955 Unobligated 
Balance, to 


EXPENDITURES 
July 1,1955 Unexpended 
Balance, 
Apr. 1 


Apr. 1 Apr. 1, 1956 





Aircraft and Engines: 
eee 
Navy.... 

Army. 


$2,761,224 
1,173,132 
19,101 
3,953,457 


Guided Missiles: 
605,256 
163,459 
273,237 
1,041,952 


Electronics & Communi- 


cations Equipment: 
Air Force 


431 622 





$11,599,190 
4,972,422 
326,615 
16,898,227 


$3,796,325 
1,180,779 
70,091 
5,047,195 


$6,252,551 
2,230,118 
137,917 
8,620,586 


406,823 
133,981 
288,861 
829,665 


1,251,661 
450,548 
819,011 

2,521,220 


530,565 
191,887 
169,277 
891,729 


768,961 
115,961 

87,149 
972,071 


384,789 

69,132 
108,444 
526,365 


1,328,337 
299,887 
424,226 

2,052,450 
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Mo special motors and linear and rotary 


actuators is our only business. We make 


nothing else. 


Our customers appreciate the extreme ratios of 


light weight to maximum output that we build 


into our products. Many say that our precision 
manufacturing processes are without a peer. They 


also appreciate our on-time deliveries. 


EEMCO-designed motors and actuators are on 
the majority of the latest type military jet aircraft 
and missiles now being delivered to, or developed 
for, the United States Air Force. They are also 
being used in industrial applications where high 


quality and precise performance are vital. 


Electrical Engineering 


and Manufacturing Corp. 
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LOS ANGELE l€ ALIFORNIA 


DESIGNERS AND PRODUCERS OF MOTORS, LINEAR AND ROTARY ACTUATORS EXCLUSIVELY 
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The only limit to ingenuity at 
AVRO AIRCRAFT is the capacity 


of the individual. 


Participating as a member of a team 
each engineer shares act 
in the research and development 
the most advanced flight concepts 
in the history of aviation. 
projects are now 
st of the free wor 
> envy of the remainder. 
There is always 
in the air-—at Maltor 


€ 
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AVRO AIRCRAFT EEMITED 


MALTON, CANADA 


MEMBER; A.V. ROE CANADA LIMITED & THE r KER SIDDELEY GROUP 





U.S. Tries to Boost Confidence 
In NATO at European Air Show 


By Claude Witze 
Zurich—Against discouraging odds 
nd an obvious Soviet effort to put its 
the U.S. Air Force 
displaved their aircraft and 

might at the two-day Inter 

itional Air Show in effort to 
bolster waning European confidence in 
the power of the North Atlantic Treaty 
Organization 


docile toot forward 


id Aro 
} 


here in 


While European newspapers were giv 
ing wide publicity to statements out 
lining U.S. weaknesses by Gen. Curtis 
| LeMav, Strategic Air Command 
commander, and Gen. Earle E. Part 
ridge (see p. 30), the Air Force made 
unter moves 
e Unveiled the first operational USAI 
1-100 Super Sabre unit in Europe at a 
Bitburg, Germany, press conference on 
the eve of the he conference 
was attended by from 


these ce 


ur show 
180 reporters 
ven nations 
Flew the F-100 at supersonic speed 
before an air show crowd of 500,000 
¢ Gave European audiences their first 
view of the B-47 medium-range jet 
bomber and the Martin Matador tac 
tical missile 

The Arm put on exhibition the Nike 
ind the Corporal 
ground-to-ground 


missile 


John 


nti-aircraft 
nd Honest 
missiles 

The Nike unit had been rushed from 

U.S. on two-wecks’ notice in an 

obvious Defense Department effort to 
offset slackening European interest in 
NATO in the face of Russia’s new, 
“peaceful” look, and to reawaken con 
fidence in U.S. strength 

Vhe Russian tack for prestige was di 
recth opposite 
Sovict militarv aircraft were con 
spicious by their absence. Russia relied, 
instead, upon its already highly pub 
licized Tu-104 twin-jet transport. 

During the first dav of the show, the 
Iver jet remained on static display, 
with only a limited, and apparently 
clect, number of allowed to 
Ls 


gucsts 
enter 1 

On the second dav, the Tu-104 took 
to the air for two passes—one at no morc 
than 300 ft. over the crowd. 

Experts at the show were impressed 
by both displavs, but the U.S. had the 
larger selling job 

\long with the testimony of LeMay 
nd Partridge, European newspapers 
were giving prominent mention to 
threats in some quarters of Congress 
to cut off support from NATO nations 
failed to carrv out their 

ind a statement by the 


USAF Gen. 


which have 
commitments 
NATO 


neu commandcr, 
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Lauris Norstad still 
below the 

lo poimt up the 
U.S 


trics, 


that his forces arc 
necessary minimum 
improvement of 
deploved in NATO coun 
Maj. Gen. Robert M. Lee, com 
mander of the 12th Air Force, and Col 
John A. Brooks, commander of the 36th 
Fighter Day Wing, said at the Bitburg 
press conference that USAF ait 
in kurope is now all-jet, including the 
Martin B-57, RB-57, F-S6, F-S4F and 
the Matador 

They also pointed out that the arrival 
of the F-100 makes supersonic combat 
operations possible for the first time and 
is a “signal of the intention of the 
Western nations to put forth the ut 
of freedom.” 


forces 


pe WCI 


most in defense 


U.S. Latin American 
Show Is Rescheduled 


Washington—The two-day __ inter- 
national symposium aimed at aggressive 
promotion of the U.S. aircraft in Latin 
America postponed carlier this vear after 
irangements already had been made 
AW Feb. 6, p. 28) is now scheduled 
for Nov. 14-15 at Miami 

The conference originally was 
planned for February by the Aircraft 
Industries Assn.’s Export Committee, 
working with John Payne, AIA’s export 
director. After DeWitt Ramsey, presi 
dent of AIA, called off the meeting, 
saving it needed further study, Richard 
B. Swanson, Washington representative 
of Convair, resigned as AIA_ Export 
Committee chairman 

New committee chairman is Charles 
H. Shuff of Western Electric Inter 
national Corp.’s New York office, who 
was vice chairman under Swanson 

Payne is retiring from his AIA post 
this month. He is being succeeded by 
Irving H. Tavlor, an associate 

Civil and militarv aviation leaders 
from Latin American countries have 
been invited to the symposium. Its put 
pose is to provide U.S. industry repre 
sentatives with a better idea of the 
potentialities of the Latin American 
market, where European aircraft manu 
facturers have been making substantial 
sales in recent vears 


French Plan to Build 


Atomic Plane Engine 


I'wo after a 
nouncement that the French were plan 
construct an atomac airplane 
engine, the first step has been taken 
toward the realization of the project 


years government an 


ning to 


A new division 
an atomic cngin 
Snecma’s Sures 
ot Paris 

lo direct the 
study laborator 


Raymond Marcl gin 


Snecma and one of t leading Fren 
<t 


iiation technician rt past eight 
con months, Marchal h en detaik 
to the French Atomic Energy Commi 
sion’s 


research Sacla where 


he has been studving the latest devel 
ments in French nuck irch 

Snecma refused to give anv furth 
information bevond the fact that it 
would “probabli not work 


same lines as the Americans.” 


Chance Vought Awarded 
New F8U-1 Contract 
Washington—The Navy has awarded 
Chance Vought Aircraft. Inc 1 $21 
million contract for additional produ 
tion of fighter and ph togr iphic VCI 
sions of the F8U-1 jet Crusader. Previ 
ous production contracts of $45 million 
were awarded in March, 1955, and $100 
million was awarded in December. The 
contract increases the total 
Crusader contracts warded 
Chance Vought won a design compcti- 
tion in May, 1953, to $250 million 


mount of 


STTICE 
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Douglas F5D now equipped with the 
J$7 eventually is expected to get the 
J79. General Electric is now flight test 
ing the J79 in an F4D. The J79 is ex 
pected to provide the F5D with an 
operational ceiling in excess of 60,000 


rt 


Convair will build an F-102B with 
the J75 engine under a new $83 million 
USAF contract in an effort to match th« 
altitude of the Russian Bison bomber 
First flight is scheduled before the veat 
end Ihe F-102A with the J57 has 
flown at 54,000 ft., 2,000 better than 
expected but much less than what is 
considered necessar\ 
Tactical Air Command mav eventu 
1 fighter-bomber version of 
104 Starfighter. TAC 
1 Starfighter project 


ally receive 
the Lockheed | 


has established 


USAF Thunderbird acrobatic team 
is converting to North American 
F’-100C Super Sabres and will make its 
first demonstration of the Super Sabres 
late next month Florida. Thunder 


birds have been flving Republic F-S4F's 


Official nomination of Garrison No 
Secretary of the Navi 
May 25, Pp 25) was 


issistant 


(AW 


ton as 


for A 
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announced last week by Navy Sccretary 
Charles S. ‘Thomas. At the same time, 
| homas confirmed the resignation from 
that post of James H. Smith, Jr. Thomas 
said Smith, an secretar\ 
July, 1953, onginally had iccepted 
the position for a period of two vears 
nd had then, “at the personal request 
of the Secretary,” agreed to stav on for 
m additional Norton, who has 
been a research and development con 
sultant to the Sceretary of the Air Force 
ince 1952, is a Naval Reserve aviator 
ind served as assistant chairman of the 
Civil Acronautics Authority in 1938 


issistant SsIncc 


year. 


Beech Aircraft Corp. has been 
warded $500,000 contract by Lock 
heed Aircraft Corp. for additional ‘T-33 
ict ot wings, supplementing a 
$3-million follow-on production con- 
tract received by Beech in January. 


ne! 


Semi-automatic translation of Russian 
technical into English on a 
word-for-word basis is goal of new de 
velopment being launched at Inte 
national ‘Telemeter Corp. under Rom« 
Air Development Center sponsorship 
\s human opcrators type out words on 
Russian-alphabet kevboard, an adjoining 
clectric typewriter will tvpe out English 
equivalent. Russian-English word equi 
ilents will be stored on high-speed 
rotating disc, capable of storing five 
million characters and extracting am 
word in 50 milliseconds. 


articles 


National Aviation Corp. offering of 
139,523 shares of « ipital stock to stock- 
holders share and ratio of 
four to onc oversubscribed. Pri 
mary subscription rights took up 136,- 
411 shares. The remaining 3,112 shares 
will be alloted among 59,056 subscrip- 
tions pro rated as primary subscription 


it $30 per 


Was 


rights were exercised 


Nike missile will be produced at 
Charlotte Ordnance Missile Plant, 
which was dedicated recently. Douglas 
nrcraft company will operate Arm\ 
owned plant as its fifth division. Re 
habilitation from former quartermaster 
depot cost $22 million 


Price cut of than 30% for 
fluorocarbon rubbers, which has uses 
in containers for guided missiles, are 
effective this month. New price for 
Kel-F clasomer starts on sliding scale at 
S15 Ib 


OTC 


First Canadian privately sponsored 
cnvironmental test laboratory is open 
at PSC Applied Research Limited 
plant in ‘Toronto. Offered Canadian in- 
dustry for the first time: icing wind 
tunnel, altitude temperature chambers, 
shock, salt fog and radio interference 
tests. ‘To be added: equipment to test 
cffects of sand and dust, explosions and 
fungus growths. 
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Fang Stayed in Mockup Stage, 
But Paid Test Bed Dividends 


By Richard Sweeney 


Hawthorne, Calif.—Northrop Au 
craft’s Fang (N-109), 
place, high altitude supersonic fighter, 
beyond the mockup stage. 
has found it an in 
Was 


a proposed single 


never got 
But the company 
valuable 
designed for growth without modifica 
tion and for a high degree of flexibility 
new ap- 


engineering aid since it 


nd maintainability, 
proaches and principles. 
lang design started in May, 1953 
I'he mockup was done in September of 
the same vear, and has been in use as a 
test bed for ideas since 
principle 


using 


Innovations in ind design 
include 

e The turbojet engine was not mounted 
within the prime structure, it was at 
tached underneath. Either the 
J79 could been used, 

change could be effected in the 


JOS or 
and the 
ficld 


have 


using a kit 

© Hinged sections were used extensively, 
high degree of cquip 
ind maintainability 
illowed to 


insuring a very 
ment accessibility 
e Equipment peopk 
place their hardware in the aerodynamic 
locations, and 


them 


we're 


ICCCSS 


designed around 


envelope in Cas' 
structures 
ifterward. 
eA delta (low wing 5° 

thick was used, but a stab- 
ilizer was incorporated to obtain higher 
accelerations at high altitudes and Mach 
numbers than had been possible with 


wecr'c 


ispect ratio) 
horizontal 


pure delta designs 

e The plane featured cight interchange 
ible installations (Gatling 
tvpe cannons, other 
of rockets, guide 
nations thereof 
kit, and could be 
ficld 

@ Ihe combination of hinged panels, 
kits for reloading and servicing of arma- 
ment, single pomt high pressure refucl 
ing, resulted in a combat mission turn 
around time of six minutes from touch- 
down to takeoff 


Light Weight 

The Fang was a light (15,000 to 18,- 
000 Ib.) aircraft, with wing loading on 
the order of 55 Ib. per sq. ft. A top speed 
of Mach 2 with the ultimate (J79 or 
better) powerplant was planned. Using 
the zoom technique of trading speed 
for altitude, a maximum altitude of at 
least 70,000 ft. was expected 

Structurally, Fang used four main 
fuselage longerons and stressed skin in 
ift sections of the fuse- 


irmament 
‘ 
2 and SIZCS 


5 im 
1 missiles and combi- 
was by 


Changeover 
iccomplished in the 


the center and 
lage for a box 


Since sections of what other 


SOTnC 


skin 


non-load 


have been stressed 
were hinged sections and 
bearing, a vertical shea 
corporated in the forward part of the 
upper fuselage just aft the cockpit, sep- 
rating two equipment locations 

Ihe engine suspension system was 
hung below the aft-central fuselage box 
structure, making installation of multi 
ple engine mounts for different power- 
plants easy in original production with- 
out too great a weight penalty. ‘The en 
gine enclosure was in reality just a large 


WISC would 


web was in 


cowling, hinged in all sections for casy 
chigine access 
lor different engines, different 
could be without any 
tions whatsoever ittachment to 
the main fuselage structure was along a 


hinge point. 


owls 
used modifica 


since 


Duct Configuration 

Air duct 
changed at will to suit engine require 
ments since it too was merely attached 
structure rather than being 


configuration could be 


to primary 
1 part of it 

In equipment placing, those items 
requiring least service were installed 
just aft the cockpit in the fuselage. 
Access was through a uniquely fastened, 
hinged and rotable section of part of 
the wing leading edge and fairing and 
fusclage side pancl 

Ihe top of the fuselage forward of 
the instrument panel also was hinged 
for easy back of the in- 
strument panel and electronic gear in 
that area 

The section 
hinged for access to radat 
electronic equipment. 


access to the 


similarly 
ind related 


nose was 


Plastic Tubes 


Gun blast tubes were of plastic with 
stainless steel innerliners. When a tube 
burned out, it was thrown away and a 
new tube installed due to the low cost 
In addition, the plastic design in that 
area made armament changeover by kit 
easier since the proper section for the 
tvpe of armament could be easily and 
quickly installed from the kit. Any of 
the eight armament changeovers could 
be made in a maximum of eight man 
hours, two men working four hours 
cach, one on each side. 

Fuel carried integrally in the 
wing, and in bladder tanks in the fuse 
lage, since the high mid-wing used a 
straight through structure 

ang would have cost more initially 
per pound of airframe weight than con 
ventional designs 

However, in the life span of an air- 
plane, its usually is accom- 


Was 


growth 
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plished through costly modification 
programs. The Fang philosophy evolved 


by Edgar Schmued, Northrop vice pres- 
ident-engineering, would have cut the 
modification costs considerably, result 
ing in the plane’s complete growth 
cycle being accomplished at a much 
lower life-span-of-the-design cost 

The design was accomplished undet 
the direction of Welko Gasich, North- 
rop chief of preliminary design 

\lanv Fang innovations will be in 
cluded in future Northrop designs, 
and the first undoubtedly will be the 
supersonic trainer now under construc- 


I 


tion 


ARTIST'S conception of Fang in flight (top) 
shows split air intake for use with J79 engine 
at supersonic speeds. Extensive hinging (right) 
shows use of easy access theory. Nose (1, below) 


provides access to radar and forward electronic 


gear; fuselage (2) opens to back of instrument 


panel, other electronic gear; armament panels 


(3) open for kit servicing or firepower change 


over, and (4) engine cowls can be removed for 


service engine change or installation of a differ- 


ent type of engine 





























DC-7C Lengthens Transocean Stride 


Three spectacular proving flights precede the first "port opens 
, ~ ‘ 1] Iti r 1 ré rurhp 
scheduled nonstop New York-to-Paris service. 


By Robert Hotz lirst two flights 
Pan American fligl 
New York—Pan Amcrican World Ait yy Capt. C. N 
vavs began a new era of transatlanti pilot, Atlant 
operations last week with first regularh A. O. Powell 
scheduled nonst yp New York-Paris ser ministrative 
using the Douglas DC-7(¢ fheer and 
Regular DC-7C passenger service wa urline ofh 
ded by three spectacular proving 
saw the new transport 
x5 to set three new nonstop 
ords between the United 


in terminals The 


¢ 4,800 mi. nonstop from Miami to ngine 


hr. 55 min., averaging 


Strong Impact 


St limb ryre 


| d nd burning 

7,824 maximum fuel load 
Paris wa ufficient 

drid or Frankfurt as alternates 
e 4,060 mi. nonstop from Frankfurt 
New York in 13 hr. 3 verag 


=f mn 


mph round 


erm ( ' ( the next gct th 1X 
e 4,300 mi. nonstop from Rom ‘ irv DC ransatlanti ng Initial deliveries are scheduled for Jul 
Pan American is particularly pl | 


York in 16 hr. 51 min. averaging VCI mvinced the vy transport 
1 strong imp ng-rang with the ibin flexibilitv of th if 


to 


mph 
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NONSTOP flights to Paris, New York prove DC-7’s long-range. 


tracks and removable bulkheads of the 
DC-7C that enable a quick change to 
each of three cabin arrangements the 
iirline plans to use. They are 

e76 passenger tourist version now in 


service to Paris. ‘This has a three-and 
two seating arrangement with 358-in 


interval between seat rows, fore and aft 
lavatories, and a mid-cabin galley and 
lounge. 

e 104 passenger version that will be 
uscd for Pan American’s  third-class 
scrvice if its proposed low fares are ap- 
proved by the International Air Trans 
port Association trafic conference im 
session at Cannes. 

e Combination first-class sleeper service 


in the rear cabin, tourist accommoda 
tions forward for low densitv routes 
such as the South Africa, Scandinavian 


nd round-the-world services. 


Sooner and Better 


Ihe speed with which Douglas and 
Pan American put the DC-7C into ait 
line service is characteristics of the pace 
with which the entire project has been 
handled. The project was first con 
ceived June 7, 1954, by the Douglas 
engineering group headed by J. R. Mc 
Gowen, who directed DC-6 and DC-7 
scrics engineering. Corporate approval 
was given by Donald Douglas and the 
first conferences were held with Pan 
Am President Juan Trippe and his tech 
nical advisers bv June 15 

PanAm’s initial approval was received 
just three weeks after the DC-7C proj 
conceived although a formal 
contract for 15 aircraft was not signed 
until a month later. In a span a week 
short of two vears from conception the 
DC-7C went into regular airline service 

Pan American expects to put the 
DC-7C into Pacific service by Sep 
tember and hopes for approval of Great 
Circle course operations to the Orient 
for this transport. The DC-7C can 
make a Seattle-Tokvo run of 4,770 mi 


ect was 
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nonstop and a one-stop run from Seattle 
to London via the polar route 

Coming at the end of the long 
Douglas DC-6 and DC-7 series develop- 
ment, the DC-7C 
better than originally scheduled 
Douglas deliveries to Pan American be- 
gan six weeks carlier than anticipated 


has emerged soonct 
and 


Certification Performance 


otal of 105 DC-7Cs have been 
ordered by 12 airlines, representing 
about two vears production of this 


tvpe on the integrated DC-6 and DC-7 
production line at the Douglas Santa 
Monica Division By vear_ this 


BOAC Financial 


London—l inancial difficulties within 
British \irways Corp., 
revealed last week by the company’s 
new chairman, Gerard Derlanger. In 
a statement read at a staff 
meeting, Derlanger predicted the com 
pany will incur a loss of $4.2 million 
ifter interest paid during the present 
fiscal vear ending March 1957 

Ihe tone of the statement 
marked contrast to the annual report 
of ex-chairman Sir Miles Thomas only 
seven weeks ago. ‘Thomas reported a 
profit of $4.9 million without the 
slightest indication of a possible loss 
in the future 

lhe company said however, that pre 
dictions of the financial future are not 
usual in its annual report 

On the same dav of Derlanger’s 
statement May 28, BOAC announced 
in effect, a pruning of its top staff in 
a reorganization. ‘This appears to be in 
line with the financial outlook 

Derlanger’s assessment based 
partly on the report of a committee 
set up Mav 2 to examine aircraft re 
quirements during the next ten vears 
It was reported that nearly half the 


next 


Overseas were 


company 


was In 


was 


line will be delivering 14 transports a 
month 

Certification performance of — the 
DC-7C has exceeded its original sales 
contract guarantees bv a= significant 


f improveme nts 
urcratt 


margin and a number 
are still being cranked into th« 
for even better operational characteris 
tics. 

Among the various areas where per 
has exceeded guarantees ar 
up from 139,000 Ib 


144.000 Ib. as 


limitation 


formance 
e Gross weight 
to 143,000 Ib 


its maximum 


with 


perrormance 


© Take-off distance cut from 6,950 ft 
to 5.820 ft. at maximum gross 
eLanding distance has already been 


cut 50 ft. to 5,350 ft. at 107,000 Ib 
aircraft weight with additional improve 


ments aimed at bringing the landing 
requirement to 5,000 ft., o1 less than 
now used bv the DC-6B 


e Rate of climb has been increased 
and stalling speed lowered 
Engine improvements proposed by 


Curtiss-Wright will 


power of the R-3350 turbo compound 


Increase CTUISC 


engines to 1,950 hp. in high blower 
md 2,000 hp. in low blower This 


cngine 
increase cruise speed to 375 mph. and 
offer faster climb to cruising altitudes 
These improved engines will be avail 
ible for any new orders of the DC-7C 

Addition of svnchrophasers on the 
14-ft. diameter four-bladed Hamilton 
Standard propellers is expected to re 
duce the already extremely low cabin 
noise level. 


improvement is expected to 


Loss Predicted 


deficit iuse of the 
tbnormal 


Britannia 


expected be 
cost of introducing the 
into BOAC This 
entails non-revenue producing route 
proving and training, and the 
burden of low utilizing rates expected 


Was 
service 
crew 


during the plane's introductory period 


Another item is $2.1 million for 
wage raises, notably $1.1 million re 
cently awarded pilots 


The introduction of DC-7C’s will 
not reflect in the present financial vear 
as they are not expected in service until 
the last period 

One of the 
volves the retirement of operations di 
rector Sir Victor Tait. His post has 
been discontinued. Two new posts 
chief of flight operations and chief of 
ground services—will report directly to 
the managing director. Thev will be 
filled with upgraded personnel 

Another director of cut 
rent operations—will be filled by H 
Houchen, deputy operations 
director 

I'wo other top positions—director of 
medical services and supplies manager 
are duc to become vacant soon 


personnel changes in- 


new post 


present 
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“WHEREVER THE VISCOUNT FLIES...TRAFFIC FIGURES RISE” 


. ’ 


St en 1 @) Oe ed) 8 1 dd OU) | 
TURBO-PROP VISCOUNT ROUTES 





UP 35%... TRANS-CANADA AIR LINES (MONTREAL-N. Y,.) 


UP 76%... CAPITAL AIRLINES 


UP 25%... BRITISH EUROPEAN AIRWAYS 


UP 25-30% --- AIR FRANCE Whenever an airline adds Viscounts to its fleet, an 
increase in profits and traffic is the inevitable result. 
Never in the history of modern aviation has a new 
airplane won such popularity as the Viscount— world’s 
first and only turbo-prop airliner in commercial service. 
Behind the Viscount stand the great name and service 
organization of the Vickers Group—internationally 
famous as makers of aircraft, ships, industrial 
machinery and precision equipment. 

United States Representative: Christopher Clarkson, 
10 Rockefe ller Plaza, New York 20, N. Y. 


turbo-prop 
VICKERS 





POWERED BY FOUR ROLLS-ROYCE DART ENGINES 


VICKERS-ARMSTRONGS (AIRCRAFT) LTD., WEYBRIDGE, ENGLAND @© MEMBER COMPANY OF THE VICKERS GROUP 
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Capital Calls for Common-Stock Increase 


By L. L. Doty 


Washington—Capital Airlines _ has 
called a special meeting of its stockhold 
crs for June 22 to ask for an 
of capital stock from an 
million shares of 
to 2.5 million. 

According to 
the company 


INCTCASC 
authorized 
onc common stock 
statement, 
consideration 


the proxy 
has under 
the issuance of convertible subordinated 
debentures in the approximate amount 
of $12 million. ‘The increase in capital 
stock to support the convertible deben 
tures is 90,441 
stock 


necessary only 
currently 
remain unissued. 

If the are authorized by 


the board of directors, maturity proba 


simce 


shares of authorized 


debentures 


bly would be in twenty years with 
an imterest rate of between 4 and 
5% Net proceeds would be added to 
the company s working capital to 
finance the operation of new equip 
ment over its new routes. ‘There is 
no indication that funds would be 


applied directly to the purchase price 
of the 15 Bristol Britannias the airline 
expects to order (AW May 28, p +4 

Should the debentures be issued, the 
company would enter into an agreement 
with underwriters for their sale. Under 
writing conditions would be fixed a 
cording to market conditions at the 
time the offering is made. The deben- 
tures would be issued under an inden 
ture with a trustee to be selected 


Conversion Plans 


Capital estimates that between 300,- 
000 and 375,000 shares of the proposed 
issue may be required as a reserve for 
future conversion of the debentures 
into stock. ‘The balance of 
the new stock will not be offered im 
but will be held for any 
futurc requirements of the company 
Relative rights of Capital's stockholders 
will not be changed under the proposal 


common 


mediately 


This is one of the first signs that 
some airlines at least may tum to 


equity-tvpe securities to finance transi 
tional costs of moving into the jet age. 

Braniff Airways recently obtained 
authorization to boost its common stock 
from two million to three million shares, 
although the company announced last 
week that the planned offering of ad- 
ditional stock to shareholders was being 
temporarily postponed. ‘The airline 
originally had announced its intention 
of raising about $15 million through 
the sale of 1,105,545 additional shares. 

American Airlines followed a similer 


pattern in 1946 when it financed a 
flect of Convair 240’s and Douglas 


or 


DC-6's through the issuance of 3% 
debentures and 3.5% convertible pre- 
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lunds amounting to some 
American to 


ferred stock. 
$80 million 
a strong 


cnabled win 
idvantage by being the first 
to place post-war equipment in com 
petition against converted C-54s 
pre-war DC-3s 
Capital's entry into the 

field ahead of the rest of the 
places the airline in an enviabk position 
Thus far, however. the airline is financ- 
ing its re-cquipment program without 


ind 


turboprop 
industri 


the benefit of long-term loans 


Viscount Financing 


the 
monthly in 


Lhe $71 million 
Viscounts is 


stallments 


purchase of 


covered by 


over a penod of five vears 
it an interest rate of 1.75 in excess 
of the Bank of England rate in effect 


on the date of payment. Maximum 
interest charge is 6.25‘ 
United, American and | 

have 


completed 


stern Air 
lines long-term loan 
arrangements with insurance companies 
for their jet programs. National, 
Braniff and others have reached satis 
factory agreements for long-term loans 
with various banking groups 
Undoubtedly, some com 
panies may be forced to seek additional 
means of raising capital to cover such 


however, 


transitional costs as training, parts and 
and maintenance and 
operations procedures. In addition to 
the sale of securities, long-term 
loans may be supplemented by pro- 
from the equipment, 
retained earnings, depreciation 


tools revised 


new 


sale of 


fast 


ceeds 


‘xaminer Warns 


Temporary ind a 
ing to operate under the law were penal 
ties prescribed Acro Finance 
Corp. and Peninsular Air Transport by 
1 Civil Acronautics Board examiner in 
the Aero-Peninsular Compliance Case 

CAB Examiner Edward T. Stodola 
found Aero Peninsular guiltv of 
combining operations and offering a 
regular service in violation of the Civil 
Acronautics Act. 

Sodola advises the Board to suspend 
Acro and Peninsular’s operating au 
thorities for 90 davs and to order the 
carricrs to cease and desist from violat- 
ing the act in future operations 

Ihe carriers have been guilty of 
three offenses, according to the ex- 
aminer—operating with individual reg- 
ularity, operating with regularity in 
combination with cach other and 
operating with regularity in combina- 
tion with each other and with a ticket 
agency. 

Acro and Peninsular have operated 
largely between Miami and New York 


suspension warn 


igainst 


and 


cha gC-( fl i 

\ clue to th t t the fh 
cial programs ( tatement 
made last VcCk Nat Airlin 
erior vice president, A. G. Hardy, t 
to House Anti-Trust Subcommittec 
Hardy testified National's capit 
expansion progra f S100 million w 
result in tot ty t n 19 
roughly three times as great as in 1954 
Net operating eq dt p 
vide National wit! 7 t mcom 
ifter taxes on such tment wil 
exceed $11 million 

Stanley Gewirt yresident f 
the Au Transp rt Association, has em 
phasized befor« iH Anti-Trust 
Subcommittee th nportan f th 
irlines reaching an investment statur 
which would attract ne none 
favorable terms. He said that a su 
tantial part of the $3 billion the ai 
lines will require durin next t 
vears must be forth vw through 
public financing 

An indication of the lack of appeal 
the airlines present to investors, ac 
cording to Gewirt s found in the 
holdings of some | ) insurance com 
panies and related fidu groups 
Of the 12 domest trunk lines, the 
common stock of only four airlines 
has found its w fiduciar 
portfolios 

In no case. he added, does the aggre 
gate holdings of a single airline's com 
mon equity comprise than 1% 


of the outstanding 


Aero-Peninsular 


} 
Hal 


and Chicago, with occas ypera 
tions between Miami and Burbank and 
New York and Burbank 

The ticket agenc ciated with 
the two irregula urricrs in the report 


was formerly known as Safewav Trave 


Service. In 1955, the agency changed 
its name to South East Airline 
Agency 

In recommending that the CAB 
punish the carriers w th suspensions 
rather than revocation of their au 
thoritv, Stodola pointed out that the 
Board recently has prescribed a new 
more liberal set of rules for supple 
mental air carriers 

Stodola concludes that “Aero and 
PAT should be given one more op 
portunity to demonstrate good faith 


and capacity and willingness to operate 


in accordance with the provisions of 
the Act and the Board’s regulations.” 

If thev continu yperate unlaw 
fullv, the examiner recommends revoca 
tion of the operating authority of the 


guilty carrier. 
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PLANE FAX 


by STANDARD OIL COMPANY OF CALIFORNIA 





Delivering groceries to the Sierra crest 


Snowbound in June! Every year from November to the I need with Chevron Aviation Gasoline 80/87 in our 
first days of summer, a snow-survey engineer and his wife Stinson’s Lycoming. Chevron 80/87 gives me performance 
are isolated in their home high in the mountains south of to spare when I’m climbing, yet I can lean down for real 
Lake Tahoe. And each month Max Jones. a grocer of economy in level flight. Burns clean, too; never fouls plugs. 


Gardnerville. Nevada, flies over the Sierra Nevada’s crest “Flying over this kind of rugged wilderness calls for a 


to drop fresh vegetables, meat and mail into the soft really dependable engine. Ours has 500 hours on it now, 


snowdrifts piled near their door. and RPM Aviation Oils have kept it good as new. Com- 
“Much of the trip is low-level flying,” says Mr. Jones. “In pression is still up to factory standards. It’s never missed 
spite of going over the top at 10,000 feet I don’t have much a beat, always runs smooth as a watch. All the years 
room to spare. But even in a downdraft I get all the power I’ve flown, I’ve never had engine trouble using “RPM’.” 














Downdrafts are often violent 


~Yhteale Bs TIP OF THE MONTH 
“ 


oe 


AVIATION 


GASOLINE 


PT near the top of a mountain range. 


Mr. Jones advises flying on the 





Ww indward side of any ridge or 
pinnacle; then you can turn We take better care 
upwind if you hit a por ket. of your plane 


T.M'S *' RPM") "CHEVRON, "PLANE FAK,") REG Pat. OFF. 
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TEACHERS RECEIVING instructions before 
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airlift. Note boarding in rear, deplaning forward. 


‘astern F lights Teach Teachers 


Md.—Eastern Airlines is 
making hay for the aviation industry 
is a whole with its “education airlift.” 
Some 55,000 school people have been 
rides on Eastern airliners along 
with lectures on the ramifications of 
the industry during the last two vears 
\ good example of the smooth promo 
tion program took place on a recent 
Saturday 1,200 public school 
teachers entertained at Balti 
more’s Friendship International Ai 


Baltimore, 


givcn 


} 
wren 


wer'c 


port 

K-astern hasn't estimated the cost of 
the king-sized airlift, but one day’s oper- 
can tic as three air 
planes, along with relief crews, ground 
ground equipment 
is convinced that 


ition up as many 
personnel ind 
However, the airline 
cnough new business is bemg generated 
than cover the cost, not to 
mention the long-rangc¢ to East 
erm and the industry in producing a 
horde of air-minded educators 

lo indicate the scope of the un 
tapped market for air transportation 
mong this professional group alone, 
Eastern points out that 70% of the 


to more 
valuc 


teachers it airlifts have never flown 
before That adds up to 40,600 first 
riders who have had their initial flight 


expericnce under the program so fat 
Ihe teachers began arriving at 
Friendship around 8 A.M. under a tight 


schedule set up through their super 


intendent’s office. During most of the 
dav, two 404s were landing and tak 


ing off at 27-min. intervals, unloading 
40 teachers from the front of a planc 
is 40 more streamed in from the reat 

At lunchtime, one of the aircraft 
took up a planeful of people invited 
by the school superintendent for filet 
mignon, courtesy of Eastern. 

fo handle this typical airlift, the 
\irline used three crews, eight hostesses, 
ind various ground emploves including 
the local station manager 
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When 
lift, an | 
the school 
selected city 
advance. The 


sctting up a_ particular air 
istern representative 
superintendent of — the 
two to weeks in 


invitation is extended 


visits 


three 


and lining up and delivering — the 
teachers becomes thc school svstem’s 
responsibility Any local press cover 
age also comes through the school 
rather than through Eastern 


Not that the airline discourages such 
publicity. It hits the local angle hard 
e.g., two pilots whose hometown is 
Columbus, O., were pulled off duty 
elsewhere in the svstem to handle the 
Saturday airlift there. Some of thei 
old teachers from public school days 
were photographed with the pilots, and 


both local papers gave the story a nice 
play 

But it is a “soft sell” operation as 
far as Eastern is concerned, with the 
emphasis on aviation rather than the 


lirline in the brief pitch delivered to 


each group f teacher before the 
enplane 

At many locations, Eastern sends in 
spare parts—nose wheel, spark plugs, 


main gear assembly, and the like—a 
day or so ahead for speedly replacement 
during an airlift. In load 
ing steps have been trucked in from 


some Cases 


other stations to handle the airlift 
Of the public school teachers who 
have been offered an airlift ride, about 
80% have accepted In parochial 
schools the ptance rate has been 


bout 95 


CAB ORDERS 





Na 7.93 
GRANTED 
William 5S. Munz xemption to oper 
ite Alaskan rout rtificated to Howard 
J. Mays pend CAB decision on an 


$3 


) if 


thority to Mun 

Trans World Airlines 
eight Lockheed 4C, and Lock 
1649A aircraft ft Hug | ( 

Trans-Pacific Airlines a xcept 
lease a DC-3 ift f i] HH 
Jr.. until June 3 1957 

Slick Airways p \ 
ington through Washingt National A 
port and/or Ft Int itional A 
port 

Flying Tiger Line's t f 
deration of wher CAB act » der ng an 
exemption to pertort transatlant hart 
flights for the Ways l t | 
Study Plan, Bosto [ t S 
Travel Cours wind San Fra Stat 
College, an exemption t ert » tra 
atlantic charter flight | { 


sitv also was grantec 


APPROVED: 

Agreements between Nort ( 
dated Airlines, Wien Alaska Airline mid 
Westair Transport involving the lea f 
certain C-46 aircraft by NC \ and Wicn f 
use on militar ontract Westair wa 
granted an exemption to provide the t 


ices involved 





New York Airways’ flight patt ra n 
which adds passenger service on one-wa 
mail and cargo flights between LaGuardia 
Airport and Stamford, Con dail xcept 
Saturday, Sunday and holiday 

Interlocking relationships bct 1c. 
Price, D. J. Martin, Trans World Ail 
ind Hughes Tool Cx 

Agreements between various — carriers 
adopted by the International Air Transport 
Assn. relating to the government x 
baggage authorization form 
ORDERED: 

Ozark Air Lines to sh TD vhy the 
Board should not set temporary mail rate 
of $2,023,886 for the period April 15,1 
to Mar. 31, 1956, and 53.47 cents a mil 
for the period starting April 1, 195 

Bonanza Air Lines to sh hy tl 
Board should not set mail rat f SS9S.42 
tor the period April ] Jan. 31 
1956, and a sliding i ite formula based 
on an annual rat f SI.30S.S°S f t] 
period starting Feb. 1, 195¢ 

Applications filed by Braniff \irwa 
Delta Air Line National Airlin North 
American Aarling Ira World \Airlin 
City of Nashville and Cit f St. Loui n 
solidated with the St. Louis-Southeast Sern 
ice Cas Any n ( withorized 
the case which opcrate to tl Southeast 
trom points bevond St. I 1] | 
quired to stop at St I 

. 
Shortlines 

> Air India International wil! accept dk 
livery this month on tl t of thre 
Super-G Constellations on ord Th 
new transport will b l on tes to 
Great Britain 
P Allegheny Airlines sing 15 Ais 
lrance hostesses on its system this sum 
mer under a six-month program it has 

45 





moval and replacement of sealed caps graph showing pressure seal on National Airline 
} ¥ 


ympound used to take National 24 he 


\ 
where wing stringer nters fuse ict 


radiographs are ready for viewing 


a 24-hour job... 1 hour with 


now takes Radiography 


Among the thousands of spots National of assemblies, welds or castings. It can save 


Airlines regularly safety-checks on its planes time—can save money—can build sup- 


are the pressure seals where wing stringers pliers’ reputations for producing and deliv- 
enter the fuselage. It used to mean a ering only sound work. 

24-hour job—until radiography took over. If you would like to know how radiog- 
Now it takes an hour. raphy can improve your operations—call 


This shows again the importance of | your x-ray dealer. He'll be glad to talk it 


radiography in making inspections, whethe1 over with you. 


EASTMAN KODAK COMPANY 
X-Ray Division 
Rochester 4, N.Y. 


Radiography... 


another important example of Photography at Work 





entitled Project Lafayette. The project 
is designed to promote foreign travel 
from Allegheny’s service area and create 
better understanding of American 
ti _— by foreign airline flight person 
ne 


> Avianca, the Colombian airline, has 
signed an interline agreement with 
Scandinavian Airlines System to carry 
SAS passengers between New York and 
Colombia 


> Braniff Airways will usc Acroproducts 
propellers on the Allison 501 engines 
specified for the carrier’s order of nine 
Lockheed Electras 


> KLM Royal Dutch Airlines will in 
uugurate service to Budapest, Hungary, 
and Sofia, Bulgaria, this month with a 
weekly DC-6 service from Amsterdam 

KLM has ordered four-bladed Ham 
ilton Standard hydromatic propellers for 
its Lockheed Electras 


> Middle East Airlines began Viscount 
service to Paris and London last month 
with two flights a week. The carrier also 
has added an Athens-Vienna-Zurich 
route and a direct service to Rome 


> North Central Airlines reports that 
trafhe for the first five months of the 
ycar is approximately 56% above the 
same period last year .. North Cen 
tral has started its summer service to 
Land O'Lakes, Wis., with four flights 
daily 


> Northwest Airlines has signed a new 
28-month agreement with the Brother 
hood of Railway and Steamship Clerks 


> Ozark Air Lines carried 65,826 pas 
scngers during the first quarter of the 
vear, 59.4% more than in the first 
three months of 1955. 


> Pan American World Airways has 
added a fifth weekly round-the-world 
flight. The flight connects with trans- 
atlantic schedules at London and flies 
to Los Angeles via Frankfurt, Istanbul, 
Ankara, Teheran, Karachi, Bangkok, 
Hong Kong, Wake Island and Hono- 
lulu. . . . Pan American has asked 
Venezuela for permission to establish 
tourist fares between Caracas and New 


York. 
> Riddle Airlines flew 2,798,414 lb. of 


freight in April, an increase of 58% over 
the previous April. 


> Sabena Belgian World Airlines will 
offer eight tours to Russia this summer. 
The tours, arranged through agreements 
with Aeroflot, the Russian airline, and 
the USSR Intourist Travel Bureau, 
range from $1,595 to $1,890 and from 
11 days to 31 days. 
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COCKPIT 
VIEWPOINT 


By Capt. R. C. Robson 


Standards for New Instruments 


A sure way to start an argument is to bring up the subject of instrument 
panels. Seems as if everyone in aviation is certain that his ideas are th« 
best. This leaves us with several hundred “best” arrangements 

Some vears ago the SAE appointed its now famous Committee 7 to 
bring order to this chaos by developing a standard grouping. ‘Their fine 
recommendations were accepted by most of aviation and gradually some 
of their ideas have crept into the cockpit 

Naturally, the SAE peeple designed their lavouts—four of them—around 
instruments which were available at the time of their deliberations. But, 
like all branches of aviation, progress marches on in the science of imstru 
ments 

We now find numerous combination, or integrated, instruments on the 
market while the standard provides for the old-fashioned ones. And 


here we go again! 


Second Rate Method 


Of course the newer gages can be used in the old lavout. But this is a 
second rate method and does not make fullest use of some of the desirabl 
features of these combination instruments. In view of the fact that faster 
aircraft are soon to be introduced to our transport fleet, and each year sees 
the need for more precise flying, it does not make good sense to lose even 
a small part of the advantages of modern design 

In an effort to secure the maximum benefits from the newest instruments 
several groups of airline pilots have firmed their desires on a single design 

AW March 26, p. 92). Basically we might call this arrangement a cross 
hair svstem. That is, the most essential flight instruments are placed in 
the top row for horizontal scanning—just as the pilot visualizes the attitude 
of his aircraft 

Navigation data is positioned directly in front of the pilot in a vertical 
line just as he visualizes his flight path 


Pilots Recommend Layout 

Pilot committees from American, Braniff, Eastern and National, to men 
tion but a few, have recommended this layout for their Boeing 707’s, Doug 
las DC-8’s and Lockheed Electra’s. But present standards do not allow this 
exact lavout and neither the manufacturers nor the airlines involved wish 
to disregard the existing laws. At the same time nobody wants to produc« 
an aircraft panel which the pilots don’t like or which does not permit 
maximum effective flight 

Effective is a big word in this discussion 
be flown effectively—to lower minimums and on more precise tracks—if they 
are to produce the expected return for their cost. And equally obvious is 
the fact that the entire airplane is tacked on to the flight instruments; thes 
lead, the plane follows 

Speed also is important here. Everyone is anxious to put the new air 
craft into the air at the earliest possible date. Orders for these new ships 
have come so fast, and delivery is so close, that it has been impossible to 
go through the usual exhaustive, two year committee studies on every item 
Instrumentation is just one item—but a most important one—on which 
rapid action is needed. 

The ALPA has already petitioned the CAB for permission to use the new 
combination instruments in accordance with pilot wishes. Pilots would like 
to see standardized panels. But there is also a strong feeling that new 
aircraft and new instruments should not be retarded because of old 
standards. 


These new aircraft will have to 











A LINE OF 3000 


DELIVERING FROM 1.8 


tratos compressors for high pressure pneumatic systems cover a wide range of 

rated volume delivery and applications. 

Models are available either as complete packages, or as basic compressors 
only. Complete units include electric or hydraulic motors, interstage coolers, mois- 
ture separators and automatic controls. Certain models can be ordered with or with- 
out controls, with provisions for a variety of drives—electric, hydraulic or turbine. 
For the basic units, controls and ancillary equipment such as pre-coolers and after- 
coolers can be provided to match the specific aircraft requirements. 

Installation of the packages is simple, requiring only four mounting bolts and 
connecting to the high pressure air lines and electric or hydraulic service of the air- 
craft. Automatic controls, standard equipment on all compressor packages, provide 
a minimum pressure differential of 100 psi between shut-off and turn-on pressures. 
The allowable shut-off pressure range is 2950 to 3050 psig, and the allowable turn- 
on pressure range is 2700 to 2950 psig. A relief valve prevents overpressurization. 

Light and compact, each compressor is designed to operate over a wide tem- 
perature range—from 65° to 165° F. Integral cooling fans are standard equipment 


on all units. 





f * 


PSI COMPRESSORS 


TO 16 SCFM by STRATOS 


BASIC MODELS & 
Ate RARE Ay 


PCM3 Delivery—from 7 to 16 SCFM 
Nominal rating—11.2 SCFM @ 15 PSI inlet 
No fall-off with altitude when 
pressurization is available 
Controls and moisture separator available 
Suitable for electric, hydraulic or turbine drive 
Weight 21 Ibs. without motor. 


Delivery —2.4 SCFM 

Complete package including controls, 
moisture separator and 400 cycle motor 
Weight complete 33% Ibs. 


Delivery —2.4 SCFM 

Complete package including controls and 
moisture separator 

Constant speed 3 gpm hydraulic motor 
operates on 2200 to 3000 psig 

When operating under 80° F, full rated 
output is maintained from sea level to 10,000 ft. 
Weight complete 30 Ibs. 


Delivery —2 SCFM 

Complete package including controls, 

moisture separator and 400 cycle motor 
When operating under 80° F, full rated 

Output is maintained from sea level to 10,000 ft. 
Weight complete 33% Ibs. 

Delivery —2 SCFM 

Controls not included — can be provided 

as a separate package + Hydraulic motor drive 
Inlet can be pressurized + Weight 11 Ibs. 


Delivery —1.8 SCFM 

Complete package including controls 
moisture separator and DC motor. 
Weight complete 3754 Ibs. 


Delivery—1.8 SCFM 
Complete package including controls and 
moisture separator 
Constant speed 3 gpm hydraulic motor 
operates on 2200 to 3000 psig 
Weight complete 29% Ibs. 
(available soon) Delivery—1.8 SCFM 
A simplified 3-stage compressor 
with 400 cycle motor. 
Mode! 7023 : Incorporates pressure regulator. 
, Other controls available. 


fodel 6071-1 


For more complete data on Stratos’ compressors 
write to: Stratos’ Western Branch: 
1800 Rosecrans Ave., Manhattan Beach, Calif. 


Stratos Western Branch also makes: 
ACTUATORS - SOLENOIDS - EJECTORS - CONTROLS - BLOWERS 


STRATOS 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 
Main Plant: Bay Shore, L. t., N. Y. ° Western Branch: 1800 Rosecrans Ave., Manhattan Beach, Calif. 


West Coast Office: 1355 Westwood Bivd., Los Angeles, Calif. 
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DOUBLE PODS for B-58 powerplants were obsoleted by area rule, would have imposed severe wing heating problems. 


B-58 Foreshadows Mach 2 Powerplant 


By David A. Anderton of the installation tem, rather 
than as a number of parate additive 
(he pattern for one type of powe1 ind subtractive item 

plant installation in the next generation 
of Mach 2 aircraft has been set by the 
four podded units of Convair’s B-55 (he B-58 is a weapons system, not 

Hustler weapons system simply an airplane. Its primary rok 
Features of the podded powerplants — that of a strategic bomber with fo ar 
include ipability at delivery speeds of Mach 2 
e Variable geometry of the inlet, auto Consideration of the design for other 
matically controlled to maintain maxi roles—notably as an entrv in the long 
mum efficiency. range interceptor program—hints at the 
e Sub-air systems, handling the tremen versatility of its concept, with weapons 
dous volume of flow to cool and venti md weapons carrier designed as int 
late the airplane and its accessories gral parts of an acrial delivery system 
svstems Powerplant is a quartette of General 
¢ Consideration of the thermodynamics — Electric J]79 turbojets, podded individu 


Hustler Description 


LARGE EJECTOR FOR 


PUMPING PRIMARY AIRFLOW a - 
= te | Le . 


SECONDARY 
AIR EJECTOR 


BASIC LAYOUT of the B-58 powerplant without the sub-inlet systems. 


50 


ily. Bas consideration 

rule wpplicatic n to the Com 

suggested a similar look at 

The result was that the four pox 
used to fill in the areca diagram to ap 
proach an ideal distribution The final 
lavout is an unusual one 

General characteristics of a tvpical 
podded turbojet for a Mach 2 airplan 
were spelled out two years ag AW, 
Julv 12, 1954, Pp 28): the Convair B-58 
pods follow the basic scheme described 
then. 

Che basic problem is that the in 
stalled weight of the engines plus fuel 
is a governing design factor in super 
sonic airplanes; the weight of the com 
plete powerplant may be as much 
two-thirds of the gross weight ot the 
iirplane. 


Fuel Plus Engines 


I'he volume of fuel plus engines is 
the biggest factor in determining th 
overall drag of the airplane. Anything 
done to minimize the drags of th 
engines and the fuel is a step in the 
right direction. 

Almost all of the problems in dc 
veloping maximum thrust for minimum 
installed weight and size stem from th« 
air-breathing characteristics of the en- 
gine. 

The key to supersonic airplane per- 
formance lies in the inlet to the engine. 
Compressor stall, its stall limits, early 
flameouts and even structural failures 
of the compressor blading or inlet duct 
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to poor inlets 
engineers, with these warn 
»in mind, made carly studies of THRUST MINUS 
tem and arrived at a final TOTAL DRAG 
\ B-55 pod has a multipk 
niet. with variable geometry i 


mtrolled aaa 


gn compromises were built INLET 
ingle poi RECOVERY —SELECTED 
ae poe — GEOMETRY 


lue for the difference 4 
thrust and drag at both A 


—_ — 
upersonic speeds ADDITIVE a 


DRAG -—— DESIRED 
nd tunnels and several hun OPERATING 


urs WerC used in developing POUT 

nict vstem conhguration ul ——_ 
distribution at the engine ss _— ' 

flight conditions were | 


ral Electric for simulated 
n runs to check J79 per 




















FIXED GEOMETRY VARIABLE VARIABLE SURFACE POSITION 





: @ DETERMINATION OF FIXED @ DETERMINATION OF OPTIMUM 
Secondary Air GEOMETRY PART OF INLET VARIABLE GEOMETRY POSITION 


R taken through a number of 
located downstream of the 

the powerplant, is used 

ngine oil, the hvdrauli 











, -~ 
the compressor bleed used ~ STANDARD WING 
nditioning CONSTRUCTION 


m-air coolers are used. Th 
ifter lowing through thes 
wnstream over the engin 


NORMAL 
SURFACE 


to help reduce th« 


ires and is ex! 





1austed at 
nacelle — 
ht speeds below Mach 0. 


ground operations, a cooling 


~~ 
at 


“\\__sPeciaL 
a“ FINISH 


- 


— 


INITIAL SUBSONIC 
(IMPROVED WING) 


opencd in the side of the nacelle 


FUEL TEMP. IN TANKS 


- 
use the normal pumping action at ba 
the secondary air exhaust is not great 
cnough to overcome the negative pres SUBSONIC SUPERSONIC FUEL TEMP, AT LOADING 
ures of the inlet duct. Some of the air 
ntering through the cooling door flows 
in reverse through the coolers, and th« 





FUEL SUPPLY TEMP. TO ENGINES 




















TIME AFTER TAKE-OFF TIME AFTER FUELING 


rest of it follows the normal down 


‘tream path over the engine and a ® AERODYNAMIC HEATING © SOLAR HEATING ON GROUND 








CCSSOTICS 

Che sub-inlets were developed under 
1 separate wind tunnel program becausc 
the original models for the main inlet 
had the wrong boundary laver condi 
tions 

The engine oil cooler provided the 
toughest problem in the sub-inlet svs 
tems 

The length available for the duct 
was verv short, and the throat of the 
duct had to choke to throttle the flow 
it some flight conditions and operate 
verv close to choking at others. Final 
configuration was established, after a 
separate test of a wooden model of the 
duct, with the cooler tilted instead of 
being normal to the flow 


\ 


Thermodynamic System 


Engine and acrodynamic heating 
pose severe problems for designers of 
supersonic aircraft. Convair’s B-55 was : —_ ; : 
one of the first designs where the 8-58 NACELLE ready for test in free-jet cell at Arnold Engineering Development Center 
thermodynamics of the entire airplane of ARDC. Egg-shaped cross-section is necessary to handle sub-inlet flows for secondary 
was considered as a system, instead of air systems of the Hustler supersonic bomber. 
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Keeping Pace with Air Progress! 


é 
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ee 
design of airborne power supplies. Er 
ghtweight Cn THAM kotron § 

er supply Pre 


cons fruction throughout TYE 

MODEL 28V100 » requirements of} ? 
Input—195 to 210 volts, 3 phase, 400 cycles information, ~ 
Output—28 volts DC, 100 amperes 7 


Regulation—25 to 31 volts at 0 load to 100 amperes 
Weight—under 17 Ibs. Aircre 


Designers and Manufacturers of Electronic Tubes and Equipment for Government aa Industry 





Ke Diviston of: Wee) Ceaperanidias== ~ UVINGSTON, WJ. 
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vw first heatmg problen 

onsiderations of engine 7 

th a delta-winged lavon 

vould be pla cad ahcae J 

} Wihg li rd Col l 

cd that the wing heating j ee, 
xhaust would be riti 

















she wed thie 


problem, but 


would be critical ‘ 
ing a General Electri . 
mutate the hot exhaust SEPARATE wind tunnel program used wood model of sub-inlet to establish configuration 


lamcscd pod with twin cngin 





installed heated the wing to a tempct 
INTERCOOLER 
tur that posed a senou structura 


halleng« SUPPORT STRUT a 
Sut arc rul ipplications dictates 

Ran of the sma 1 aes tah rn = 

the wing heating problem was lessened a a, 

by the choice of pod geometn it could wma Oat _ eae | = EJECTOR 


haa been further aggravated bv the 7 
INSULATED FIREWALL —~ 


ee 
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nacelle incidence needed for optimum 
‘ MAIN 
inlet recovery during cruise condition INLET 


Ihe compromise was made between ENGINE 


timum imecidence and wing heating one, i 
meee come—— 
FLUID 


COOLERS 











op 
| 





— 








Heat Increased 


Phe current use of thin wings necc 


irv to hurdk th« somic fence TCAD ACCESSORY CLUSTER 








that there is a high ratio of surface arca 
to internal volume This increases the INTERNAL arrangement and secondary airflow system in high-speed flight is shown 


mount of aecrodvnamically generated 


heat transferred to the fuel during REVERSE FLOW 
flight THRU COOLERS 


Convair structures designers devel 








oped a tvpe of wing construction which 





had fair insulating properties and, in 
iddition, was lighter and stronger than 
conventional wing construction. Other 
tudies developed these flight and 
ground handling techniques to reduc 
the effects of heat transfer during a 


typical mission 





e Subsonic cruise for a short time befor 





the supersonic dash to the target and 
return to subsonic cruise sooner than cossnen enen eran 

otherwis¢ UP TO m, = 0.6 

e Use of a special finish to reflect morc ed 
solar radiation while the plane is on the — wEGATIVE duct pressure level on ground and at low speed make cooling door necessary. 
ground 

e Mission planning so that loaded air- 

planes don’t sit in the sun before all 








supersonic flight 
e Use of insulating covers to protect 
the wings on the ground 
e Ground refrigeration. 
Several heat transfer specialists 
signed to full-time study of the 
thermodynami 
Data thev supplied was used 
basis for sclecting lubricants, materials 


ind allowable stresses 


No Firewalls 


Ihe onventional firewall aft of 
the compressor station has been replaced 
by a lot of airflow straight through th« 


pace between the engine and cowling . 
Studics of the compressor casc and JET BLAST EFFECT, varying with pod geometry and nacelle incidence, is tested. 
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ANOTHER FIRST BY 


Dynamic 


Integrating 


Servo Table 


Greenleaf Manufacturing Company, 
as a producer of Integrating Gyros, 
realized the need for a Dynamic Inte- 
grating Gyro Servo Test Table. This 
Test Table was designed and developed 
to facilitate the evaluation of Inte- 
grating Gyros, and Greenleaf now 
makes this valuable test unit available 
to industry. 


The Gyro Servo Test Table can measure the following characteristics: 
1. The drift rate of the gyro unit. 5. Minimum rate detectable. 


2. The current product angular velocity sen- 6. High limit angular velocity deviation of 
sitivity ratio. performance. 


. The characteristic time. 7. Low limit angular velocity deviation. 


4. The angular velocity input voltage rate . Signal generator linearity. 


output sensitivity. 9. Torque generator linearity. 
Since a time interval meter is incorporated in the system, the following data can also be obtained: 


10. Spin motor excitation frequency. 14, Signal generator nuli output voltage. 

11. Spin motor excitation voltage In addition the following tests can be made: 
12. Spin motor excitation current. 15. Gyro damping gap temperature. 

13. Signal generator excitation currént. 16. Accurate determination of the input axis. 


ENGINEERING ° DEVELOPMENT ° PRODUCTION 


eenlea MANUFACTURING COMPANY 








ENGINEERS WANTED 7814 Maplewood Industrial Court ° St. Lovis 17, Missouri 


Greenleaf rae unusual Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, Differential 
tuniti j- 
Be fe ae seal = mechani Pressure Mach Meters, Air Speed Indicators, Computers, Switches and 
cal und electrical engineers. - , 
many other precision-built components. 
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High-Strength, High-Temperature 


FASTENING 


Riveting support struts in exhaust unit 
Heintz Mfg. Co., Phila. 


another blind-fastening job swiftly 





of jet engine 








finished with Du Pont Aircraft Rivets 





Du Pont 


signed to meet severe strength and 


Aircraft Rivets are de- 
space requirements of today’s high- 
speed aircraft. They retain high 
strength at high temperatures . 

set easily from head side. Du Pont 
offers nickel rivets for use in tem- 


peratures up to 800°F. and A-286 


June 4, 1956 


Superalloy rivets for use to 1400°1 

WRITE for specifications and design 
possibilities of these heat-resistant 
du Pont de Nemours & 


Explosives Dept., Wil- 


rivets: E. I. 
Co. (Inc. 


mington 98, Delaware 
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BETTER THINGS FOR BETTER LIVING 
~»» THROUGH CHEMISTRY 





to career-conscious 4 NGI NEER S ° 


CONTINUE YOUR EDUCATION... 


Engineers interested in advancing their 
education and career will find Lockheed’s new 
brochure, “Continue Your Education” 

of interest. It details day and evening 
programs open to engineers at the University 
of Southern California, University of 
California at Los Angeles and at Lockheed. 
Coupon below is for your convenience 

in requesting the brochure. 


California Division 


LOCKHEED 
Aircraft Corporation 
Burbank, California 


rhe work of today’s aircraft engineer is becoming 
ever more complex. 


His position and career require constantly 
increasing theoretical and practical knowledge. 
His intellectual and professional curiosity 
demand educational growth. 


This “‘need to know” is welcomed at Lockheed. 
It is a vital factor in Lockheed’s engineering 
leadership. It is the basis of untold engineering 
achievements. 


To help engineers in their quest for knowledge, 
the California Division of Lockheed has developed 
a comprehensive series of training and scholarship 
programs. They are adapted to Lockheed 
engineers in all fields, at all levels. 

Within this Master Plan for Learning, every 
engineer will find a program best adapted to his 
requirements. 


Please send me a copy 
of your brochure, 
“Continue Your Education.” 


Mr. I W. Des Lauriers, Dept CE-3-6-1 
Lockheed Aircraft Corporation 
Burbank, California 


M 

My home 
My f 
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“ULTRACISION” HOBBER was built by Barber-Colman to Sperry requirements for gears 


iccurate to ten seconds of arc. 


with a low-power magnifier. Fixture clamping plate is 


Sperry engineer Charles Aldino looks for burr formations 


loosened to remove the cut gear 


Sperry Invests $500,000 In Hunt 
For Most Accurate Gear Ever Cut 


s trading halt i 
ond the ex 
rom set or m4 
planned to be the 
ut 
car trains in control 
urcraft and rada 
ial 


» be cut on a pe 
hobber built by Barber 
Wman from Sperry specifications Ci 
Spern 
heck the machine du 
Barber-Col 


ian guaranteed not the machine, but 


nusual feature issumed — the 


ponsibility to 


if construction ind 


its final product 
Che hobber was built in about a vy 


nd one-half from contract to deliver 


Angular Error 


Spcrrs s 
of about four-inch diameter which had 


cquirements were for gears 


we non-adjacent tooth spacing a 


to 10 seconds or less of angle at 
| 


point and on an 


tooth 


diameter alon 


hadn't been mad 
nufacturing equipment 
limits of its accuracy 

we morc than LOO vend 

ind in europe showed the 


] 


nt mu hope for better gears on a 


duction basis Ihere was no de 


|. and that meant no interest 
Sperry took over, built its own iso 

lated manufacturing research laborator 
id started to inve 


VO mcasuring cquipment, new hold 


stigate the probk m 


devices and gages would be required 
With some backlog of understanding 
cutting problem, Sperry re 


Barber 


the gCal 
eved machine tool makers 
Colman was the only 


ttempt to mect the requirement 


vendor willing to 
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mounted 


ré building. ‘| 
perimental acu ha been ut i 
Sperry and although they don't quite 
make the tolerances, there is everv ind 
ition that thes« ily manufactur 


dithcultic ill be cleared up 


Some Problems 


Nlaterials hardness is one arca wher 
unprovement in control of the supplic | 
batch is necess Steel 
| . ] ] 
dicate that the mav be able to furnish 


upplicrs in 
certified stock of a guarantec vardne 
vith a nearly homogenous composition 

Centering of the blank to be cut is 
mother problem. It is too time 
mig L her i cal need to i fast 
ibout one-millionth 


OSU 


svstem accurate t 
Ilob cleaning is another stumbling 
block. Cutting fluid and air blast don't 
th job. A soft brush wall 

leave enough of a deposit t d op the 
uracy: a hard brush will scratch the 


tooth surfaces 


( mplet 


De-burring is a third problem Brush 


ng is out, and mechanical means are 
» accurate, One possibilit nck 


tri il-discharg¢ 
which never touches the 


de-burrer 


Reynolds Metals Delivers 
First Titanium Extrusions 


Revnolds Metals Co. has delivered its 
first commercial order of titanium ex 
trusions to a jet engine manufacturer 
The company’s first fabrication of tita 
nium on a commercial basis was the re 


lt of t vears of research in Re 


ialds’ lab yratoriecs 











ing tubing is a science w 
[i is a combination of trained 


and production facilities dev 


match the design demands of ale 
facturers. From guided missiles to 
machines, atomic jets to fountall 
il 
IMI pays a big part in building ; 


ter future. 


STAINLESS STEEL AND 
SPECIAL ALLOY TUBING 
—in small diameters, .050"’ 


to .625'' O.D. with tolerances 
as close as .001'' when required. 


e results are the same. Better 1 


This i ad 
iz f Can / Yul 
Delivery When 


TUBE METHODS INC. 


METALLURGISTS © ENGINEERS * MANUFACTURERS 


BRIDGEPORT (Montgomery County), PA 





CRUISING ON TOP, model shows lines in new white hull paint of rotary mine door (forward), and hydroflaps (aft). 


Second XP6M-1 SeaMaster Begins Tests 


2 4 
wr Se. 
ae ©... 


. SECOND MODEL, in taxi tests, met 2 to 3 ft. waves, but rode easily as first model did when this picture was made. 


3. SPRAY LESSENS as hull of the first SeaMaster breaks water. This model of 600-mph. multi-jet is single color, not two-tone. 
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EXHAUST TRAILS as successor to model that crashed Dec. 7 takes off from Chesapeake Bay for 1 hr. 25 min flight 


With Same Configuration, Different Colors 


2. NOSE OF FIRST MODEL rises as x iplan is lifted on “step Test boom on nose does not appear in pictures + 


. 


4. AIRBORNE, first model does not display lines for hydroflaps, used for water rudder or brakes, or mine door. 
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H. Cushman 


By Robert 
lhe T5S8 engine is General Elec- 
tric’s entry in the promising helicopter 
powerplant market. ‘The 1,000 hp. tur- 
boshaft is scheduled to finish qualifica 
tion tests and undergo tic-down and 
flight tests in the Sikorsky S-58 in the 
near future. 

Although the T58 has been financed 

the Navy, GE hopes to expand its 

les beyond military helicopters. The 
ompany is thinking of the T58 in 
irious modified versions for turboprops 
ind jet aircraft. 

Che small shaft turbine is the result 
of GE’s Small Engine Department, 
Lynn, Mass., attempt to come up with 
| powerplant which would be 
@e Much better for helicopters 
present piston engines 
e Attractive to helicopter 
ind operators in competition 
manufacturers’ new de- 


than 


designers 
with 
ther engine 
signs 

GE rr that to be better fo 
helicopters than a reciprocating engine, 
its gas turbine must capitalize on_ its 
theoretical ability to increase a helicop 
ter’s performance through more powc! 
for less weight and size. At the 
time the actual hardware product must 
not be too susceptible to its own weak 
high fuel consumption and a 
relatively new tvpe of transmission 


ilizes 


SdTnic 


nesses 


A Lightweight Engine 

GE designers have attacked the fuel 
consumption obstacle by 
moderately high 
Then, to retain basic 
long life, they backed awav and chose 
1 moderate turbine inlet temperature 
Around these two primary design d« 
cisions the Small Engine Department 
has produced a remarkably lightweight 


choosing d 
ratio 
reliability and 


compression 


cngine. 

The TSS not only 
s¢ ile effect 
engines get smaller weight drops off 
faster than thrust) but GE designers 
have given it the benefit of what Harold 
Hokanson, ‘project manager, calls “‘m« 


cashes in on the 


inherent in small size (as 


chanical design sophistication.” 

Che resulting basic engine, less reduc- 
gearing, combines a .69 sfc with a 
weight of .24 Ib. per hp. It 
matches a piston engine’s sfc in “major 
ircas Of helicopter operation.” But it 
much more it 


tion 


specihc 


remains to be seen how 
will cost. The T58 will not be a che ip 
cngine. 

Ihe T58 uses turbine or gas 
connected powerlink between its gas 
gencrating section and the output shaft 
Ihe two turbines fixed to the end of 
the compressor shaft develop on) 
enough power to turn the compressor. 


i free 


60 


me VARIABLE STATOR 
ACTUATION LINKAGE 


T58 TURBOSHAFT engine packs more than 1,000 hp. into a 59-in., 325-Ib. frame. Specific 


fuel consumption is 0.69 at normal rating. 
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CONTROL ¢ ACCESSORIES 








GAS GENERATOR 
TURBINES 








“FREE” POWER TURBINE | 








| comBuSTION LINER 














SCHEMATIC drawing shows flow arrangement of components in T58. 


Sixteen fuel 


nozzles (1 on each of two manifolds) are mounted on front of combustor’s inner liner. 


third, free turbine 
ibsorbs the left 
nto the 


Downstre ih 1S i 
on its own shaft which 
over gas energy and feeds it 
output gearing 

Ihe free turbine 


pense of an elaborat 


drive, at the ex 
ontrol 
system to 


svstem 
iting 
it its own speed 
turbine rotates 
limits typi i] 


llows the gas genet 
operate independenth 
while the free 


narrow 


pow 
within the 
for helicopter rotors 


rpm 


Constant Rotor Speed 


Helicopter operation demands con 
stant rotor speed despite sudden loads 
For example, when the pilot suddenh 
has to increase the rotor pitch to climb 
his "copter up and out of a tight spot 
the rotor speed must not fall off and 
stall the blades. Backers of the free 
turbine drive point out that if the frec 
turbine’s rpm. is snubbed down by th« 
rotor the free turbine will bite in and 
pull more powcr out of the gases 


I his relationship between 


INVCTSC ] 


free turbine speed and power for a con- 
stant gas energy is in itself stabilizing, 
but for full compensation the control 
loop must operate to sens the speed 
fall-off and speed up the gas generating 
section. Since the gas generator’s rpm. 
is independent of the output rpm. the 
of the ga 
respond to the in 


compressor-turbines gencrator 
more readih 
creased fucl flow and 
energy back to the power turbine 
Advocates of free turbine sav the 
turbine drive under these samc 
will find its efforts to re- 


corrective control and extra 


can 


send THOT Cas 


fixed 
conditions 
spond to 
power 
saddled with the 


he licopter’s rotor 


because it 1s 
effects of the 


seriously curtailed 


idverse 


Not Unanimous 

As yet the helicopter 
not entirely sold on free turbine 
For high forward speed helicopters, the 
fixed turbine is superior, argues Ralph 
Alex, senior product design engineer, 


industry is 
driv cs. 
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Ne Ww Tech NM 1que make S possible 


Corrier Strike...with Guided Missiles! 


New Regulus capability extends U.S. Missile 
Striking Range thousands of miles 


An aircraft carrier has just launched = sultof Navy steamcatapult capability, 
a Regulus guided missile by steam a launching cart developed by Chance 
catapult. No launching platform was Vought and the remarkable reliability 
required, no special booster equip- of Regulus, first operational attack 
ment needed. missile to serve with the fleet. 

This test mission was accomplished The ever-increasing versatility of 


by a new, economical technique...a rulus is another demonstration of 
safe, fast catapult technique that lets — Vought’s tradition of engineering ex- 
Your New Navy launch missiles just gellence...a tradition that will con- 


as it does jet aircraft tinue to create bold new weapons as 


This new weapons concept is the re- long as the need for them exists. 


UGHT AIMmCRArT 


4/NCORPORATE SO CALLAS, TEXAS 


SCIENTISTS AND ENGINEERS 
There i < lenging place for you 
tive technical team 
s write: Engineer- 
P. O. Box 5907, 








At Today’s Supersonic Speeds—‘skin friction” 
causes blistering temperatures to build up within |! LI 
jet aircraft. Here’s what Goodyear is doing about 1e Dro em 


engineers have encountered yet another: 


penance sound barrier. rmect 


The Heat Barrier. 


. =. present 
loday it re presents the most formidab 


lisintegrate—to lose stren 
progress. é : 

totally inadequate. 
lor it blistering speeds, blistering mperatul build up n th , rch. G 


7 ° 17 
maivear is notab 


> proneere dl nev illowvs, new mm 


It is the result of “skin friction’ ’ ll) ! ! I, 
ill rubbing iwainst an aireratt 


through the sky at speeds twice tl 


sheels and brakes—a place where high tem 


: ; have long been a major engineering hurdle. 
miles pet hour and faster. ; ; " 
It has discovered ways of building in “heat sinks” to 
a ee is devoting extensive research to hiegl store heat until it can be dissipated—well typified by 


temperature pre b'ems and high-temperature mater I velopme nt of the Tri-Metallic craitby 





It | 


perimentes 


lo unicle 


dl missiles, new morgan 


iterials which withstand devastatin 


{ 


vet have many of the desired qualities of existing 


polyvrne ! 


> 
rin al 


nate 


riais, 


itings studied 


is explored the realm of new “synthetic” elements, 


| with fluorinated additive s. silicones and 


thei performance on the 


ind Brimstone. 


AVIATION 


ray 
lies. this hi rly temperature research for Goodvear 


Aviation Products Division continues with the full 


backing of Goodyear resources. facilities and skill. 


Many of these problems are far from solved, but prog 
ress is being made—progress which will be helpful to 
the aireraft industry in keeping America first in the air. 
Goodyear, Aviation Products Division. Akron 16. Ohi 
and Los Angeles 54. California 


RODUCTS 








Symbol of leadership 


m syslems and related components 


= 


ADEL PRECISION PRODUCTS 


A DIVISION OF GENERAL METALS CORPORATION 


Manufacturers of Hydraulic, Fuel and Pneumatic Products for Aviation 
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slow down t 


namtained 
tor speed cannot 
match the reduced fuel flow. 


I pout I I 
unit \long with the Napier 

E : it must be one of the smallest 
Engine Details pure axial-flow ompressors in exist 
companving ence. In fact, because of the harmful 
vnold’s number effects on the small 
tion followed bi of such compressors (the last 


which the fre« tage blades of the Orv 


turbine takes the gas energy and ompression ratio 
haft horsepower it 24 


geared down to 240 
bi maller 
The four rings 


ll} thie 
58 is composed of a Re 
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onvVversion in 


manv designers sav it is impractical to 
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rear of the engine, and the 
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round the front 


GE at th 
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Changes in RAF’s Vulcan 


Avro Vulcans are going into RAF squadron service this year. Leading edge extension on 
this latest production model artificially thickens chord to increase critical speed and 
presumably keep tips from stalling. Line of vortex generators has been added to upper 


wing surfaces. Vulean is equipped with four Bristol Olympus engines. 
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PNB rele) i fate 
edged) (Jaa ig 


INVESTIGATE 


mame Cp SEAL 


ALUMINUM 
TOOLING PLATE 


Many industries are profiting from 
the outstanding advantages of ma- 
chinability, low cost, lightweight and 
corrosion resistance made possible by 
Red Seal Aluminum Tooling Plate and 
Bar Stock 
Investigate 
the advantages of low 
cost Red Seal Plates 
and Bors for your 
tooling requirements 
Call or write for this 
new Red Seal Alumi- 
num Products Bro- 


chure 


Eastern Distributor 


Aluminum Division of 
Atlantic Steel and Iron Co 


Page Boulevard, Springfield, Mass 
Phone: REpublic 9-9611 


RED SEAL METALS CO. 


10035 Burtis Street 
South Gate, Calif., LOrain 6-5105 











“SURE, WE COMPLETED THE PUMP SPECS...BUT JUST 
TRY TO FIND SOMEONE WHO CAN MEET THEM !" 


NOT ONE OF THE MANUFACTURERS WE'VE CONT- ) 
ACTED CAN MEET THESE FUEL BOOSTER PUMP 
REQUIREMENTS, HARRY. THEY NEED TOO MUCH WEIGHT, 
SPACE AND POWER. GUESS WE'D BETTER REWRITE THIS. 


CANT AFFORD TO 00 THAT, TOM. 
HMMM - THESE SPECS' ARE 
TOUGH, ALL RIGHT. NO JOB FOR 























(CHECK WITH HYPRO- 
AIRE-THIS CHART OF 
THEIRS TELLS YOU 
EVERVTHING ABOUT 
THEIR NEW HY-V/C* PUMPS, 
YOU CAN USE IT TO 
ACTUALLY CHECK OUR 
REQUIREMENTS AG- 
AINST THEIR DESIGN 
RANGE. AND THEIR 
IMPELLER CAN BE 
SCALE? UP OR DOWN TO 
MECT ( NEEDS. 
(VE GOT A HUNCH IT'LL 
WORK. *HIGH VAPOR- 
LIQUID RATIO 


12 P$) AT GO GPM--- THERE'S MY POWER 
REQUIREMENT. SCALE FACTOR---AND 
WEIGHT. THE BOSS WAS RIGHT! IT 
CHECKS OUT - BUT CAN THEY DO WHAT 
IT SAYS ON THIS CHART. 

0 BETTER CALL 

HYDRO- AIRE ! 














Ey 











A PHONE CALL... AMEETING WITH THE SALES ENGINEER 
---AND THEN AVISIT TO THE H-A PUMP LABORATORY. 





re I, UNDERSTAND, can RIGHT. (T INTEGRATES THE VAPOR 
MR.NICKERSON, THAT FS INSTEAD OF SEPARATING IT. (IT CAN 
HANDLE MORE VAPOR... DOESN'T 
NEED EXTRA POWER TO DRIVE THE 
SEPARATOR. IT'S LIGHTER AND 
. MORE COMPACT. 











JUST SAW THE TEST REPORTS ON THAT 
NOT | HYDRO-AIRE PUMP TOM. LOOKS LIKE 
MANY | THE PROBLEM IS LICKED. J 





YES, AND 
PURCHASING IS 
MIGHTY HAPPY 

| WITH THEIR PRICE 
AND DELIVERY 
SCHEDULE 
THANKS, FOR 
SHOWING ME THAT 
HyY-V/L PUMP CHART 








(were RUNNING THIS TEST IN AN 
EVACUATED TANK, RIGHT NOW WERE 
AT 50,000 FEET ALTITUDE.PLENTY OF 
FOAM FROM THAT JP-4. BUT THE 
PUMP HANDLES IT WITHOUT ANY 
TROUBLE. NOW, LETS GET TO WORK 








,ON THAT PROBLEM OF YOURS. 





Cagcneend 
on the WY-V/L* pump 
the problem : 


The reduction in the ambient pres- 
sure at high altitude causes the 
fuel in the tank and system lines 
to boil. The boiling creates vapor. 
The vapor locks the fuel supply 
and the engine fails. 


Higher ceilings and faster rates of 
climb have accentuated this prob- 
lem. The answer: a better fuel 
booster pump. 


the reguirements 
for this pump are as follows: 


1. Low current consumption, 
especially at full flow — because 
electrical power is at a premium. 


2. Light weight, of course; and 
compactness. 

3. Simplicity of design; easy to 
service, minimum number of 
close-tolerance parts. 


4. It must handle contaminated 
fuels and different types of fuel. 


5. Ie must recover instantly if 
it is stopped and restarted. 


the solution: 

Hydro-Aire’s new HY-V/L pump 
meets all of these requirements. 
This pump can handle large quan- 
tities of fuel vapor — without a 
vapor separator — by compressing 
the vapor back into liquid form 
inside the pump. It handles boil- 
ing fuel with a minimum of dis- 
turbance . . . therefore creates less 
foaming than the conventional 
booster pump. It has excellent 
climb performance 


outstanding feature 

of the HY-V/L pump is the de- 
sign of its impeller. Hydro-Aire 
engineers call it a “dynamically 
similar” impeller; a base impeller 
in which each dimension is multi- 
plied by a constant scale factor to 
get a new diameter. Because of 
this feature, Hydro-Aire can sup- 
ply you with a chart to predict the 
characteristics (weight, size, pow- 
er requirements, etc.) of a pump 
to meet your specific needs. 


To get this important new 
chant — and other informa- 
tion about HY -V {1 pumps 
wrtle fa: 


HYDRO-AIRE, i. 


Subsidiary of CRANE CO. 
3000 Winena Avenue ¢ Burbank 


P.S. We also make hot air valves, 
fuel valves, turbo-machinery and 
the Hytrol Anti-Skid Braking 
System. 





part of the compressor casing are quite 
provocative as they may be the first 
public showing of GE practice in vari 
ible stator actuator linkage. The GI 
}79 employs considerable stages of vari 
ible stator blading in their high pet 
formance J79 (AW. Sept. 19, p. 9) 
which designer Joe Alford says is onc 
way to get around surge on a high com 
pression-ratio Compressor without going 
to dual spool. When questioned about 
the T58 stator a GE spokesman refused 
to comment. 

If they are variable stator actuators, 
their existence may explain why it has 
been possible to achieve such engin 
performance with so small and so hight 
l COMPressor. 

One good feature about a_ small 
compressor, says Hokanson, is that it 
does have an amazing resistance to for 
cign and domestic objects. They found 
during a ten hour test that the T58 
could continue to run at full perform 
ince even after it had thrown a blad« 
off the third compressor stage. Later 
inspection indicated that the lost blad 


had been chewed up by the next thr 
stages whose blades were tough cnoug! 
to weather the abuse. 

the combustor is annular with six 
teen fuel nozzles closely spaced around 
its leading edge. It handles 13 mil 
lion BIT'U’s per hour. It was purposch 
made longer than necessary for a low 
iltitude combustor so that it would be 
compatible with most any type of fuel 

The turbines themselves are perhaps 
the least novel portions of the engin 
They are impulse types, after the usual 
GE (J47 


prac ticc 


Lear MC-1 Autopilot 
Installed in Boeing 707 


Bocing’s 707 jet tanker-transport pro 
totvpe has made more than 19 success 
ful flights since mid-April using a Lear 
NIC-] iutopilot Lear has the contract 
for the autopilots for USAF’s KC-135 
ject tanker produced by Boeing. Lear 
has had a similar autopilot flying in the 
Caravelle, French jet tran 


+ 


port, for some 


mc, 


Reds Support Polar Operations 


AN-2 COLT transport attached to the first Soviet Antarctic expedition is refueled by 


hand pumping from steel drums. This workhorse biplane, in service with Aeroflot, 


Russian airline, holds an FAI altitude record. 


Powerplant is a single ASh621R rated at 


1,000 hp. Fuselage insignia shows polar bear and penguin; Cyrillic script translates as 


Polar aviation”, indicating the Reds have a unified support operation serving both poles. 


HOUND HELICOPTER hovers over the landing area near the Russian Antarctic base. 
Under-fuselage package appears to have a transparent front, may be an interchangeable 
pack used for stores or as an observation position for directing rescue operations. A 
Russian-built Douglas C-47 (Red designation: Li-2) is visible in the left background. 
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ATLAS 


Precisioneers 
“HUSH-HUSH” 
Assemblies for 


THE 
FALCON 


@ NO HIDING place “upstairs” 
for enemy bombers with The 
Falcon on the hunt. This newest 
guided missile is being produced 
for the U.S. Air Force by Hughes 
Aircraft Company. 

Some of the “innards” of this 
bird of prey are ATLAS-Pre- 
cisioneered and classified ‘‘con- 
fidential.’’ But there’s no secret 
as to how ATLAS can help you 
develop parts and assemblies 
from pilot stage to production 
efficiency for radar . sonar sys- 
tems... computers... correctors 

. . all types of electro-mechanical 
devices. Just bring your designs 
to ATLAS. At your disposal on a 
job basis are our men, equipment, 
techniques; a prototype is turned 
over to you for volume produc- 
tion. 

When war or peace demands a 
product, call on ATLAS Pre- 
cision Products Co. (div. of Pru- 
dential Industries), Philadelphia 
24, Pa 

Send for Hooklet, ‘Precision- 
eering Electré mechanical Equip- 
ment.” 


ATLAS 


Precision Products 





TRANS 


SUPPLY CONSTANT 
POWER. Under lab 
power, or utilizing an 
aircraft's own internal 
power source, the 
AiResearch 45500 computer 
ibrator supplies analog 
ter electrical signals 
that simulate Mach and all 
other functions as under 
actual airborne flight. 
Unerring accuracy in every 
vital phase calls for 
transformer performance of 
unquestioned reliability. 
For their proven 
dependability, Therma 


When precision is vital... 
specify THERMADOR 


... transformers for guided missiles, radar, supersonic aircraft and other 
applications demanding absolute accuracy ... Available to your most rigid 
specifications and all MIL requirements ...Technical consultation provided 
without obligation...Write, phone or wire Thermador today. 


e7 17886 


auolo TORROIDS HIGH VOLTAGE MAGNETIC POWER CHOKES 
TRANSFORMERS TRANSFORMERS AMPLIFIERS TRANSFORMERS 


Electronics Division, Dept. AW-64 
THERMADOR ELECTRICAL MANUFACTURING CO. 
Division of Norris-Thermador Corporation 


2000 South Camfield Avenue, Los Angeles 22, California 
PArkview 8-2105 


McDonnell Locates 
ry. . - . 
Tools By Radioactivity 
Removal of rivet bucking bar 
other small tools from aircraft prior to 
flight is being imsured at McDonnell 
Aircraft by imbedding a small radio 
active source in the body of cach tool 
so it can be located by a scimtillation 


counter during pre-flight inspection 


Ihe McDonnell quality control cd¢ 


} 
too 


partment inspects each activated 
to sce that the proper amount of shicld 
mg 1s provided for the protection 
emploves The maximum doses 
which workers are subjected arc 
within the tolerance limits established 
by the Atomic Energy Commission. In 
strument panels containing radium dials 
ind some circuit breaker panels pro 
duce more radiation than the loaded 
tools 


Cesium 137 Advantages 


Cesium 137 was the isotope chosen 
for the radioactive sources because of 
the following factors 
@ No adverse change in radiation out 
put occurs during the average life of 
the tool 
eGamma avs given off arc strong 
cnough so that minor obstructions b« 
tween the source and the detector do 
not seriously limit detectability 
@ Cesium 137 is available in conveni 
cnt form and at reasonable cost 
e Scintillation counters for gamma rays 
of this energy have a high detection 
efficiency thus lowing ~=minimal 
amounts or radioactivity to be used. 

Ihe radioactive source is made up 
in a vendor’s plant and is hermetically 
sealed in porcelain before being brought 
to the McDonnell plant. Should a tool 
fracture, the container can be easih 
located and disposed of without con 
tact contamination of the surroundings 

Ihe sources a4% loaded into tools bi 
radiological physicists supplied by Nu 
clear Consultants, Inc. ‘Tools contain 
ing isotopes are indelibly marked to 
low easv identification 

Iests indicate that 100° recover 
can be accomplished on tools left in 
planes at any stage of construction 

Authorization for procurement of thi 
radioisotopes had to be received from 
the Atomic Energy Commission. 


™ . . 
Caltech Specifies 
Mach 9 Tunnel 
4 $750,000 contract to build, in- 
stall, and aid in the design of the noz 
zle, test section and diffuser for a 21- 
inch hypersonic wind tunnel at the Jet 
Propulsion Laboratory of the California 
Institute of Technology has been rr 
ceived by Westinghouse Electric Corp 
The contract was let by Army Ord 
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today’s most stable voltage control device 


silicon junction zener reference elements 
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Rotor Designed To Retract 


Two-blade, tip-powered rotor has been designed by Hiller Helicopters, Palo Alto, Calif., to 
fold and retract into a conventional fixed wing. Rotor would be extended for take off and 
landing, folded for cruising. Ram jet engines in tips are separate and independent of the 
principal power plant of the aircraft. Structural whirl testing of a 25 ft. diameter model 
will be conducted soon at the Wright Air Development Center. ‘The study was made 
under contract with the Air Research and Development Command. 





nance. Construction will be at the 
Westinghouse Sunnyvale, Calif. plant At Makovski 5: 
Ihe tunnel is expected to go into oper Hvne sevicl 
, stion in late 1957 » pe rsonicvicn 
ELECTRIC Caltech specified that the tunnel b There are two kinds of brochures 


PRIMERS = capable ot simulat ng speeds I nine Typed ones, which are estimates, and 
from Mach 4.5 to Mach 9 « printed ones, which are lies. De Havil- 


5.940 mph Th the sand Gasette. 
+} : Ever hear of the Makovski Number? 


inticipated for 
Thousands of Russian acronautical engi 


GAS-GENERATING Vanguard satellit 
CANISTERS The Sunnvval 
ing the tran 
pressors for th 
tunnel, t Pr 


it USAF’s Am 


Cent 1] ma ent ance, Russian students are told 


EXPLOSIVE POWER 
CARTRIDGES 


1] necring students have. It's the ratio of 
iirspeed to the speed of sound, and is 
named after a Russian ballistician. The 
ibbreviation for Makovski number—the 
letter \i—has received world-wide accept 
pment 


An organization specializing in the The next thing we'll be hearing is that 


design, development, and manufac the West's abbreviation for lift coeth 
ture of explosive ordnance, McCor- TH RUST & DRAG cent—C ictually is named in honor of 
mick Selph places first emphasis on that great Russian acrodynamicist Con 
dependability. The entire group is Hey, vou loftsmen: Do you have any stantin Lomonosov. 

located in a 60,000-sq-ft plant on a idea where the duck weights came from 
200-acre site having perhaps the that you use to hold down those long 
most complete facilities of its kind flexible splines? Or why they called 
in existence “duck” weights in the first place? 














Your procurement and reliability Ihe Babvlonians used them, and in 
problems in specialized explosives* their language, called them ‘“‘ducks’’- 
con probably be solved at McCor they took their shape from a_ stylized 
mick Selph — either with standard duck, and they were the standard 
items, tried and proved, or with units weights of the kingdom. Here’s a sketch: MeDonnell’s Subcontracts 


d d ifi »< “Ee 
produced to meet your specific need Pass $200 Million Mark 


Send for data 
. McDonnell Aircraft Corporat 








or submit your « Ignition 
problems to: Actuation volum f busines urrenth 


with major subcontractors ha 


Ejection 
Fracturing ww the $200 million mark. The 
= backlog 
Dac Og 


recently announced a 











million in aircraft and missile ord 


ran BABYLONIAN "DUCK WEIGHT Biggest McDonnell subcontractor 1 
Femco Aircraft Corp. of Dallas, Tex., 


McCORMICK SELPH Onc observant acrodvnamicist savs if with orders of $72.6 million. Temco 


rencrally true girl manufactures componcnts to Na 


| E the area rule is ¢ a anul 
ASSOCIATES swimmers should be faster than boy F3HI-2N Demon, USAP’s F-101 and 
HOLLISTER 1, CALIFORNIA eelamemadn RE-1OLA. Next largest subcontractor i 


Another writes to ask: Is areca rule Glenn L. Martin Co. of Baltimor 
ile? $58 million in orders for F-101 wi 














Or 








better than mass rt 
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Navy Contracts 


lollowimeg, is 
tracts of S2 ind over 
} 
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Contracting Offices 


AR RONAUTICS, 


> OO 











BUREAL 
ID. « 
General Electric Co., 1 River Rd 
d } MA-1 a 


4 











Aireraft Corp., 


t nited 
' Windsor Locks 


(Ha 








5H), j $ 142 


VW iestinghouse 


ichine too 
Ne 
6). job. $8 000 
(ieneral Electric Co., 1 Rive Rd 
| N y r hometer ndi 
» «PD 





St I t 1. Ma design, de 


nd furnis) 


Binks Mfe. Co., 


eX 1 fine one paint and re 
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» Kleetrie Corp., 1625 


Ty « di onmne Move 


Laboratory for Elecetronies Ine., 75 


I ‘ ipment and installa 


i list of unclassified con- 


iS rele ised 


Washington 


Chrysler Corp., (Defense Operations Div.) 
Pr. O. Box 1687, Detroit 1, Mich tud 

t ! for J-65 engine el 

(MA-45-51 a 

Grimes Mfg. Co., Urbana, Ohi 

T tlicer lighted suit equipment 

x is ‘ nents s h 

xe uddles: horizontal } 
" ‘ t ‘ N Mm 
(MA-36-4633-56), 150, $108,180 

Burner-Holloman Mfg. Corp., 4706 Phod 
I ind Ave Hyatt ille Md univer 1 je 

‘ ' VO S (MA 
4 5110-58) man £°sES 800 

The Jam Handy Organization, Ine., 821 
Be. Grand Blvd., Detroit 11, Mich r 
tlor f ister shooting scripts and parti 

ird for motion ietu t 
PH-51 5 
Sik av 
Graflex, Ine Rochester 8, N. Y., 70 
' od idapter for submarins 
NO t O8-f(PH-3 107-56) 
Collins Kadio Co., Cedar Rapids, Towa 
‘ of ualified technically-trained «¢ 
le technical a ince a 
in he iintenance il 
‘ 1 « ror juipmer Ni 
58-147-S(MA 5-4412-56), 72 man-mont 
=x 514 

General Dynamics Corp., (Convair |! ) 
San Diego 12, Calif... services of (3) fac r 
t ned ir for the purpose of ' 
ducting 14) four-week ourse of in 

the maintenance of R4Y airplane 
NO 6-1 M A-54-3421-55), $28,753 

Kyan Aeronautical Co., San Diego, Ca 

reget dro KDA-1 letter contract NO 
56-253, 80, $2.115.043. 

Hoffman Laboratories, Ine., 761 South 
Hill St.. Le Angeles, Calif.. APG-20A 1 
t eT trar T tter voltage regu ate T ind 

' " 57-f(PD-31 1-56) 
¢1 74 

Sperry Kand Corp. (Sperry Gyroscope Co 
DPD Great Neck, Long Island, N. Y., gyro 
hor ! ! r NOa he 01-f¢PD-42 

7-56 & Change A), 1270, $844,550 

North American Aviation, Ine., (Atomics 
International TD », Box 309, Conoga Park 
> fornia cond t a develonment ogrTran 

ide a radiation type fuel gage design 
laborator ind flight test evaluation, 
ite and i? h (4) gages, NOas 

f-d (AE-71-6 55), $75,000 

Holly Carburetor Ce., 11955 East Nine 
Mile Rad Van Dyke Mich., acquisition and 


















Better way to keep tab on thirsty engines 
| as 
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Advanced 


~“Gencx~ FUEL FLOW 
TOTALIZING SYSTEM 


TYPE 9130 


makes news because it... 


@ Is designed for commercial and military jet and piston aircraft— 
both multiple and single engine. 


@ Reports fuel consumption from 400 to 2,250 PPH * for individual engines 
(Type 37100 Indicator) . . . and total consumption for all 
engines (Type 36722 or 36750 Indicator). 


@ Provides system accuracy of 2% individual rate and 3% total rate. 
@ Is pressure tested to 1600 psi. 
@ Has low pressure drop—only 1.0 psi. 
@ Is simple to install and service. 


Other ranges available 













Development of new, faster—and thirstier—commercial and military air- 
craft makes it more essential than ever to have complete and accurate 
indication of fuel consumption. This new Bendix Fuel Flowmeter System 
features fuel flow transmitters and indicators specially developed for 
today’s—and tomorrow's—greater needs. For full details check with 
PIONEER-CENTRAL DIVISION, BENDIX AVIATION CORPORATION, DAVENPORT, IOWA, 


P-C offers qualified engineers challenging, profitable careers 











West Coast Office 
117 E. Providencia Avenue, 
Burbonk, California 
Export Sales and Service 
Bendix International Division, 
205 E. 42nd Street, 
New York 17, New York 
Canadian Distributor 
Aviation Electric Ltd., 
200 Laurentien Bivd., 
Quebec 








DIVviIsion 






Montreal, 
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NE Ww DEPARTURE 


BALL BEARINGS 


FOR AIRCRAFT TURBINES 


High speeds, high temperatures and heavy loads . . . both 
radial and thrust . . . characterize bearing applications for 


turbines used in present ultra-fast aircraft. 


New Departure’s Aircraft Bearing Research Program has 
produced ball bearings for highly satisfactory operation in 
small, medium and large turbines and their accessories. 


Under this program, ball bearings of different steels dimen- 
sionally stabilized for high-temperature operation have been 
developed and produced. Needs for bearings with high-thrust 
capacity and varied lubricating methods have been met. And, 
bearings with various geometrical specialities to satisfy diffi- 
cult mounting and operational requirements were designed. 


Beyond this, New Departure is working on bearing develop- 
ments for the more powerful, faster aircraft of tomorrow. 


Split Inner Ring 
ne ew Oe For further details, send for Folder TB, on turbine bearings. 


Bearing 


LEFT: Split Inner Ring Bearings 
on Turbine Main Shaft 


Accessory Ball 

Bearings 
RIGHT: Typical Installation 
of Ball Bearings in a 
Refrigeration Turbine 


NEW DEPARTURE DIVISION OF GENERAL MOTORS ° BRISTOL, CONN. 
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M f jet engine f control 
NOas 56-0 (Il H244-51) 
The Kaman Aircraft Corp., [El 
Conn., provide for the design and eng 
install an a 
in an HOK 
tion, condu 
NOas 56 


Bell Aircraft Corp., Fort Worth 
HTL-6 he ypters letter ntract NO 
131¢(PD-11 5-56), 24, $893,912 
8000 Woodley Ave 
et drones KK 
f( PD-24-247-56), 1135, $3,601 
General Electrie Co., French Ros 


d eng ee ne services 


Kadiophone Co. 


e and instruc 

iintenance 

raft electric: 
NOas ‘ 168- 

7-56), 120 man-months, $148,301, 
Pratt & Whitney Aireraft, Ine., (C! 
r-Evar I West Hartford 1 


le i 
trained 
instru 
im the 
(MA t 56 86 
The Garrett Corp. (AiResear 
\r na Div.), SkyHar 
Phoenix, Ariz., ser es 
d field technicians t 


personnel 


MA 4 6 2 008 
Kolisman Instrument Corp., 8-08 
Ave Elmhurst 73, N. Y., indicators, rat 
AN 8 NO ‘ 17-f¢PD 
167 h & } inge A) goo @55 21 4 
Vitro Laboratories, West Orang: N J 
estigate the feasibilitv of the electro 
tion of uniformly thick. bonded 
last radomes for prevention 
NOas 82-c( RL-41-2687-56) 
The Garrett Corp., AiResearch Mfe 
D Sky Harbor Airport, 4 
Ariz overhauls 
i 4 dual purpose ¢ 
NOas S70-fF (PP 
’ ) job order £230.000 
AVIATION SUPPLY OFFICE, 700 Robbins 
Ave.. Philadelphia 11, Pa. 
Bendix Products Div., Bendix Aviation 
t { Rendix Drive South Bend 20 
trut issen S 2110-1875/5 


Eeclipse-Pioneer Div., Bendix 
Cor Teterboro, N. J " 
H30N6 »2/Aero) arious, $30,360 
Benjamin Franklin Paint & Varnish Co., 
‘ : Philadelphia 24 


874-56) 7500 


The Gildden Co., 11001 Madison 
eland Ohi enamel, (IFB 
) 000 ga $89,874 
United Aireraft Corp., Pratt 
East Hartford, Conn., ser 
(MIPR 3-§00-6§-02A-195 
O00 
Air Associates Inec., Teter 
rs (383/2150-1519X1 
$41,184 
Airesearch Mfg. Co., Garrett Cor 
9951 Sepulveda Blvd., Los Angeles 45 
thermostat A vs, (38 2110-142/54) 
ou $61,516 
Bill Jack Scientific Instrument Co., 
landa, Calif tintenance parts, (383 
2296 ») ariou $27,390 
Eclipse-Pioneer Div., Bendix Aviatic 
Corp Teterboro x. @ amplifiers 
120-615X6/3/52. 38 2110-2126/52) 
$106,360 
The Seamless Kubber Co., 253 Ha 
Ave New Haven, Conn bladder as 
(IF RB 383-1046-56), 161500 ea., $558,126 
Turnbull Enterprises, Inc., 1414 Lovegrove 
St.. Baltimore, Md., kits: mooring, (JD-IFR 
5-956-56),. 776 ea $42,099 
Dow Corning Corp., Midland, Mich., com 
rund (IFB 383-1032-56), 30600 tubes 
$67,320. 
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The Leland Eleetric Co 
Machine & | indr ‘ ] 
6 « $39,014 


avton 0 ! ‘ ) 66 
6), 76 ex $37,111 Holley Carburetor Co., | 
Biythe Aireraft Corp., 1 Con on td Van Dyk Mict 
vealth Ave Alhambra, Cali ) vs 383 u rt J57-! t 
1065-138G 


; 1/56/Aero), variou $44,858 1-608 03D \ 


The Cleveland Pneumatic Teol Co., 3751 ine 
i7t Ss et Cleveland a trul MeDonnell Aircraft Corp 


ns. (38 0-15 90X7 el en t. Lou M 


Airesearch Mfg. Co., 
orp., 9851-9951 Se 
" r 

\ero) i @a $199.49 Holley 
Mine Safety Appliances Co 1 trac ‘oad. V 
k Aver | \ od 

8 9045-T0G ) ero ne 1,066 nad 
Eleon Mfg. Co., 456 inchest ur . ; 

Angels fait tter (Jt) lat Holley Carburetor Co 
745 Aero), 9100 ¢€ ’ toad, Van Dyke M 
Airesearch Mfg. Co., 1) he jarrett j H 


p Ss 1 Se 


when OWT Gye 
en fe on it 
MA 


KG 


Flying at 40,000 feet 1 sudden emergency if you must bail 
out, the difference between life and death now depends on the instant 
release of your oxy gen ind elec trical leads Ina split SEC ond, these life 
lines during normal flight can change into a death trap, binding you to 
your disabled craft or bleeding your portable oxygen supply to 
atmosphe re. 

The necessity for providing safe emergency exit from aircraft at 
high altitudes and trans-sonic speeds is another one of the problems 
which has been solved through the constant research of the Aerotec 
Corporation. Aerotec Personal Lead Disconnects give both manual 
“convenience”’ operation as well as automatic release at the moment of 
ejection ... provide one more unseen helping hand for the pilot 

The Aerotec Oxygen Disconnect and many other aircraft develop 
ments are the result of continuing research. Why not let our laboratory 


aeROTE 


Project Engineers THE THERMIX CORPORATION Greenwich, Conn, 


(Offices in all principal aircraft centers) 
Canadian Affiliates: T. C. CHOWN, LTD., 1440 S. Catherine St. W., Montreal, Que. 


THE AEROTEC CORPORATION 


Aircraft Division Greenwich, Conn. 
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help solve your problems : 





CAMERA, on sled floor in Hurricane Mesa, Utah, run, shows bottom of seat (left), firing (center), and legs of dummy as seat leaves. 


FROM PRONE POSITION dummy turns head-down. Pictures were made at rate of 800 per second on 600-mph. sled. 


Camera Catches 1,000 Pietures Per 


By George L. Christian 


York—A new scrics of high 


motion analvsis 


tm >» UO 


New 
Cameras ¢ ipable 


pictures per second ha 


hild ¢ 


Cl devel ped by | ul 
and Instrument Corp 
Designer John H. Waddell told Avia 
rion Week the meras, called the 
lairchild Motion Analvsis (€ 
(NIAC), were developed for 
bes the military 
designing the units,” Waddell 
said, “company enginecrs tried to out 
trip the MIL spe our MAC units 
I idvanced that their existence will 
signal a change in the state of the high 


pecd motion picture art 


Wnera 


meras 


other us¢ 


Light and Rugged 
Ihe cameras and their associated 
power packs 
and special small 
ind light enough to be truly portable 
weigh from 9 to 1] 
Ib. depending on the model. Waddell 
said the built with a 
] 


“bricfcase concept” in mind to provide 


equipment, such as 28 \ 
300-watt lamps, are 
ilon 


Ihe cameras 


Cameras were 
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n easily 
lab 

The MAC can 
mm. film in 100 
Wailable in two | 
vhich 
models, using a newh 


will have +(0)-ft 


port ible 


ha several variation 
developed 
film, ipacities 


Two Models 


The two nth ibk 


model uTrT¢ 
e@ HS100, airborne unit, + in. wide, has 
1 pps. (pictures per second speed range 
of 100-1,000, and weighs 11 Ib 

e HS101, industrial unit, 7 in. wide, has 
2 ind, oddh 


range of 32 
9 Ib., 2 Ib. less than the 


1 pps 5.000 
cnough, weighs 
irborne version 

First production models of the MAC 
scen military serv 
lens-rattling, 
sled at 
Station 


Camecta 


camecr©ras ilread have 
Ice One unit took a 
1,200-mph. ride on upersonic 
the Naval Ordnance l raining 
NOTS), Invokern, Calif. The 
functioned perfectly despite initial ac 
leration loads of 200Gs, and continu- 


ous vibrati ls of. 50Gs_ which 


ons: The 

itural: the 1.000 
200-mph 
Sunda 


whine 


wed the | 
leisureh 

the extrer 

cre jarring of the « 

vidly translated to the screen. 


Wnera 


} 


Dummy Blasted 

Other MAC cameras have been used 
successfully to photograph a 600 mph. 
sled run during which an anthropomor- 


was blasted out in an ejec- 


phic dumm 
tion scat 
One camera ng ward 
on the floor of rocket-propelled 
led, filming the sequence at 
lose range It was 60G 
deceleration 
\ second 
led track, 


eround 


rode 


ejection 
subjected to 
rorces 

MIAC camera, stationed 
near the orded the run 


from th 
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DUMMY DISAPPEARS AFT. Time elapsed since first picture is about 1/70th of a sec. 





SIGNIFICANT SEQUENCE shows dummy gradually beginning forward tumble. Dummy is chest down in V posture at right. 





Second On Supersonic Sled 


Both imecras operated it a rate of 
SUU pps 

Here are some other aviation applica 
tions Fairchild officials see for their high 
speed Calera 
e Missile launching and flight  ph« 


nomena investigation. 
e Vibration detection in 
blades; a MAC 
work on such a project 
to one of the blades 


helicopter 
camera is already at 
It is attached 
takes high 
peed motion pictures of the hub and 
rotor for one of the 
leading helicopter manufacturers 
@ Release of bombs 
nally or externalh 
@ Acceleration and deceleration cftects 
on flight urcraft 
equipment, such as that experienced 
catapult takeoffs and arrested 


ind 


issembly country’s 


ind other inter- 
mounted stores 


crew members and 


during 
landings 
e Wire laving from aircraft to determine 
best equipment and procedure 

e Propeller synchronization studies on 
urcraft A demonstration 
6 takeoff showed clearly 
props on engines number 1, 2 


multi-engine 
film of a DC 
that the 
and 3 were well synchronized but num- 
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cr + was turning ippreciably faster 
than the others 

Still other possibilities includ high 
pecd bailout and cyjection; effects of 
high speed and hard landings on tires 
nd landing gear struts; jet engine dé 
struction tests; acrial spray studics, and 
structural vibration investigation 

Non-aviation uses run the gamut 
from studving heart auricle activity dur 
ing operations in the chest cavity to 


studving high speed cookie packaging 


Inside the Case 
Inside the MAC 


treated, cast aluminum alloy 


cameras heat 


Cases | iT 


child technicians engineered the light 
est possible drive motor and drive 
mechanism compatible with — thei 


rugged construction 

Kxample of the efficiency of the 
components used in the MAC 
is the 14 hp., short duty cvcle clectric 
which clerate the 


Camec;ras 


drive motor can act 

film from stand-still to 3,000 pps. al 
most instantaneously. With the help 
of a second motor, the film can_ be 


whipped through the industrial version 








INDUSTRIAL model HSI101 is at 
left, airborne model HS100 at 
right. 
f th Nel t P] Which gives 
it a speed past the len f 125 ft 
Ol ibout 1) nph Lxp 
1/25,000th of econd 
In operation, film is wound off the 
upply spool « tree-turning sprocket 
wheel which fec« t t the len nd 
rotating prism tf the powcr-driven 
take up spool 
Precision prism « e gearing ures 
uch better p tion picture steadi- 
ness than that obtainabl« th inter 
mittent cameras. and resolution is qual 
to or better than the best motion pic- 
ture photography produced by inter- 
mittent cameras cording to Fairchild 


spokesm¢ ti 


Rare Element Prism 


The camera's four-sided, rotating 
prism veep it on the ’ 
tinuously-pa vw f t f CI 


the sprocket whee 


Here is how Fairchild engincers de- 


cribe it 

“The rotating prism 1a been 
selected for the highest possible index 
of refraction and the lowest dispersion 
rate with a minimum thickness and a 
minimum angle of incidence lhe re- 
sult is an evenly illuminated picture 


that has a sharp frame line, with no 
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Seamew — atough, economical, all- 
weather submarine hunter. In adverse weather 
— submarine weather — the Seamew can be 
airborne after a short take-off from an emergency 
strip . . . can conduct a radar search and low- 
level attack .. . and can land back safely almost 
anywhere (even on a golf course! due to its 
slow approach speed and shock-resisting under- 


carriage. 


The Shor - answer 
is thee Seamew 


Economy of manufacture is 
paralleled by economy of 
maintenance, in terms of 


man-hours and spare components. 


Whether on soft or rough ground, sand or 
grass, the Seamew can alight in an 
extremely small area because of tts low landing 


5 5 


speed and long oleo leg travel. Tyre sizes 





can be easily changed to suit terrain. 
; . SE, la -_ 
\ 


Wg Pe EE 


% _ gi 
ey (<a 
——s me ae A 
fa) Bs. ~ 
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¥ 


- 
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The extremely good handling characteristics of the 
Seamew combined with simplicity of construction 
and clear vision make it an excellent aircraft to fly, 
even for pilots with little experience of this type. 














NOW IN PRODUCTION FOR THE ROYAL NAVY AND THE ROYAL AIR FORCE 


Short Brothers & Harland Ltd., Queens Island, Belfast, N. Ireland. 
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The first manufacturers of aircraft in the world 





overlapping of images from the one | 
frame to the next 
Since the introduction of high 


peed color film, glasses of higher in 
m could not be 
andy. ase @@ PRESSURE OPERATED POTENTIOMETERS 


; rare clement 
Outputs: Linear and nonlinear functions of 


applied pressure 

Resistances: 100 to 50,000 ohms. 

Ronges: 0-5 to 0-5000 psi 

Types: Absolute and differential 

Vibration Ambient: 0 to 55 cps, 0 to 500 cps, 
and severe vibration 25g to 2000 cps 


the prism which is a 
white is possible and 
ndex of refraction and 
Thus, the imag 
m ‘color fringing 
possible with 
ction filters 
prism shaft of th 
3o mounted that th 
rate at 55Gs without 
listortion r malfun 


Construction: Hermetically sealed. 


Write for Pressure Operated Potentiometer Bulletin 


ts indi 
@ ULTRA-SENSITIVE PRESSURE SYSTEM 
Output: 50 volts at full scale 
Range % psi, differential 
ma Resolution: 1 x 10° psid 
NIAC LTTn Zero stability: Better than 1 x 1079 psid. 
© An edjestente brake ot pe Write for Bulletin EPMS 


+ + 
“or agelind i 
e The cameras 
} p nging fron f | 
e Four motor setups are available for @ RESISTANCE BRIDGE PRESSURE PICKUPS 
th AY \¢ mcr " ind th mo I il 
be interchanged within a minut Sensitivity:5 mv/v at full scale. 
e The airborne camera, whic! ( r¢ Ranges: 0-10 to 0-1500 psi 
1] x 44 x 4 in. is 1 Lead wars » 22 Types: Absolute and differential 


roviu ( 
n. ft ens with bavonet 
Other interchangeable lenses rang Write for Bulletin No. 7 


Construction: Hermetically sealed. 


mm. Camera pri 


e The industrial camera, which m 


64 x 84 in., normally 1 


> mm. f. 1.9 lens. It als @ RATE OF CLIMB 


date lenses ranging from 


min This camera incot Outputs: 5 volt signal and/or dial indicator. 
is ' i prey 
25 
AN tvpe connectors—on¢ Range 25,000 ft./min. 
other for a timing light Time constant: 0.2 sec. at sea level to 2 sec. at 
— 50,000 ft. 


Write for Vertical Speed Transducer Bulletin 


Mid-Air Refueling 
Saves Navy Fighters 


Mid @ RESISTANCE THERMOMETERS 


n the nich 
N Resistance: 5 to 500 ohms at 32°F, 
Ley Moterials: Platinum or nickel. 
2H |! ( Range: — 350 to +2000°F. 
with a CI Types: Liquid, surface, gas. 
Characteristics: Corrosion proof, severe vibra- 


dar conta 
tion ambient, fast speed of response. 


ippointed 1 l 

ranean \fter a 
ghter was located. With 
fuel remaining a North 
tanker refueled the F-2H 
| safely to its base 


ise the pilot of a Grum T. BS . 
of a “fouled” carriet et iA Lo 


faced with ditching 


reese ae Sei aug ear rac 77 FOREST STREET + BEDFORD, MASSACHUSETTS 


} 


Write for Resistance Thermometers Bulletin 


“For Transducers See Trans-Sonics”’ 


red 
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... perform functions virtually unlimited in scope 


Kollsman electromechanical computers are being used in autopilots; photographic, 
bombing and fire control systems; navigation equipment—some in conjunction with 
radar. Scope of design is almost unlimited. 


The key elements of the Kollsman Air Data Computer System are the Synchrotel 
Transmitters and the Pressure Monitors, using displacement type diaphragms, to 
provide the necessary inputs. These Kollsman units have had their reliability proven 
again and again by the thousands now in use. And, there is more than 28 years 
of unique experience behind the development and perfection of the displacement type 
diaphragm by Kollsman. That’s why you can expect superb performance and accu- 
racy characteristics in a Kollsman Computer. 
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SPEED SYNCHROS 


... now available in systems such as the following: 


ee 





Air Data Master Air Data Temperature and Humidity 
Ground Position (GPI) Static Pressure Correcting True Airspeed and Mach Number, C-2A 





The outputs of such computers, having accuracies better than .5% of range, 
are specified functions of the following: 


True Angle of Attack Equivalent Airspeed Relative Air Density 
Absolute Pressure True Airspeed True Altitude Variation 
Indicated Airspeed Mach Number True Temperature 
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Write for illustrated literature with complete technical data. 
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80-08 45th AVE., ELMHURST, NEW YORK « GLEWDALE, CALIFORNIA « SUBSIDIARY OF Standard COIL PRODUCTS CO. INC. 





KOLLSMAN PRODUCES: Flight Instruments ¢ Precision Computers and Components ¢ Engine Instruments ¢ Optical Systems and Components 


Navigation Instruments e Precision Flight Controls « Motors and Synchros « Precision Test instruments for Aviation and Industrial Laboratories 
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SEATING arrangements in cabin allow quick conversion from four to five to six abreast. Much of cabin interior is plastic. 


Boeing Shows Luxurious 707 Interior 


New York—In a cool, lofty room on 
the eighth floor of a building on Man- 
hattan’s East Side, an experiment in 
sales techniques is taking place that may 
well be a bellwether for many an aircraft 
manufacturer operating in this highly 
competitive jet age. It’s a show being 
put on by the Boeing Aircraft Co., a 
luxurious, complete mockup of an inte 
rior of the company’s new 707 Jet 
Stratoliners designed by the firm of 
Walter Dorwin Teague Associates. 

The cabin mockup, which has been 
abuilding since last November, is 
breathtaking in its detail and in the 
luminous which abound—yvel- 
lows, pinks, glacicr blues, oranges and 
pastel grcys. 


col Ts 


And the list of those real and poten- 
tial customers who have viewed the 
exhibit to date can be taken as an ex 
ample of its effectiveness. Among thes¢ 
have been: 

e American Airlines—C. R. Smith, presi 
dent: O. M. Mosier, 
C. R. Speers, vice president; G. J 
Brandewiede, president for pur 
chasing and stores; R. E. S. 
vice president for customer service; M 
Whitlock, vice president for mainte 
nance and enginecring; W. Littlewood, 
vice president for equipment research 
e Braniff—Charles E.. Beard, president: 
Jay Jackson, president; C. G 
Adams, vice president 

e Continental—Robert | 


vice 


vice 


vice 


Six, president; 


president; 


Deichler, 


C. H. Calhoun, vice president for engi 
neering and maintenance; Harold L 
Lawrence, vice president for trafic and 
sales; Matt Kramer, territory sales man 
ager. 


g 
e TWA—John <A. Collings, executive 
vice president, and a working group of 
4& persons. 

e Air France—Louis Lesicux, president; 
H. J. 


Fromheim, operations managet 


Lesieur, general manager; Pierre 
© Sabena—D. L. du Vivier, general man 
ager. 
e Lufthansa—F berhard 
tions manage! 

During the first few davs of the mock 
ipproximately 150 an 
industry 


Jacob, opera 


up’s operation 
line and_ aircraft 


hee 


exccutives 


 — 


oe 


CABIN has two five-seat luxury lounges. Bulkheads separating lounges from cabin may be removed for additional seats. 
) 7 I < » 
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and employes cabin 
Bocing expected twice that number to 
go through it within the month 

Airline VIP’s have been uniformh 
enthusiastic,” a Boeing spokesman said 

Their reaction definitely is that the 
mockup is proving a very useful selling 
tool both for those already signed for 
707’s and those still in the prospect 
lass.” 

The Teague organization's philosophy 
of design in airline craft is to eliminate 
the “textile look” (AW May 14, p. 92 
But even so, Teague does not believe in 
fussv curtains on windows or other frills. 
Special plastic slides either eliminate 
elare or black out the windows entirely 
Most of the interior—walls, ceil 
ing and baggage racks—are made of 
plastic or plastic laminated on metal 
lhe cabin also is given a spacious feel- 
ing by the large number of windows, 
ibout twice the number usually found 
on transport aircraft. 


inspected — the 


cabin 


Other Features 


Other features of the half-million 
dollar installation: 
© Loud speakers whisper an actual—but 
verv hushed—reproduction of the pro- 
totvpe 707’s jet engine noise. 
¢ Daylight-type illumination 
the frosted cabin windows passes gently 
from the full glare of daytime flight at 
40,000 ft. to the opaqueness of a moon 
ess night 
¢ Individual speakers, at each half-row 
of seats have the clarity of hi-fi repro 
duction 
¢ Dome lights along the ceiling can b« 
dimmed to sunset-red hues or darkened 
to deep, night blue with brilliant stars 
The blue illumination can be left on 
s minimum light for night flights 
The mockup is unusually complete 
The cabin’s three lighting systems op 
erate as they would in the production 
uirplane. Water runs in the two gal 
ind four lavatories, air condition 


outsidc¢ 


] 


levs 


PYLONS have small no smoking and fasten 
seat belt signs, loud speaker from public 
address system, and individual emergency 
oxygen masks, reading lights, ventilators and 
call buttons for attendants. 
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ing keeps the cabin at pleasant tem- 
peratures. ‘The equipped 
with clectric ovens, hot and cold, push 
button-controlled liquid dispensers ind 


gallevs ire 


retrigcrators 

The two 
are replicas of actual plane doors as are 
the two galley access doors. Life rafts 
are stowed in ceiling racks and emer- 
gency evacuation chutes are packed in 
floor-level closets. 


passenger entrance doors 


Removable Panels 


Other standout 
league imterior are 
prefabricated wall and ceiling panels 
Passenger service units are slung from 
the bottom of the baggage rack in 
stead of being installed on the cabin 
sidewall. The prefabricated, plastic or 
plastic-laminated-on-metal panels arc 
quickly and easily removed to permit 
inspection or repair of the aircraft's 
structure. In addition they are dirt 
resistant and easy to clean 

By taking the passenger service items 
off cabin walls and combining them 
into one pvlon per half-row of 
Teague has greatly increased the flexi 
bility of the 707’s interior. The py 
lons are mounted on tracks, as are the 
seats, so that each pylon can be placed 
in its correct position above the 
it services, regardless of seat spacing. 
The distance between seat centers may 
be adjusted 

Combined in the pylons are small 
no smoking and fastened seat belt signs, 
a loud speaker for the public address 
system, and individual emergency oxy- 
gen masks, reading lights, ventilators 
and cabin attendant call buttons 

By using fullv cantilever 


features of the 


easily removable, 


seats, 


seat 


seats, great 


REAR cabin doors, are larger than usual. 


FULLY cantilever seats allow great flexibility. 


FIVE-SEAT across arrangement. Main cabin has 98 seats upholstered in different colors. 


81 





JPL...an Established Center 


of Research and Development 


4 At this time we are particularly 

interested in interviewing 
graduate engineers and scientists 
in the fields of aerodynamics, air 
craft structures, mechanical engi- 
neering, chemistry, chemical 
engineering, heat transfer, elec- 
tronics, systems analysis, electro- 
mechanical instrument design, 
instrumentation, metallurgy, 
nuclear physics and solid state 
physics. 

These men should be definitely 
interested in scientific research 
and development relating to the 
problems of the future. 


CALTECH 





The Jet Propulsion I aboratory is a center devoted entirely to scientific 
research and development. Its prime objective is obtaining basic informa- 
tion in the engineering sciences related to missile development — and to 
explore the various phases of jet propulsion. In addition a large share of 
its program is devoted to fundamental research in practically all of the 
physical sciences. 

The Laboratory extends over more than 80 acres in the foothills of 
the San Gabriel mountains north of Pasadena. It is staffed entirely by 
personnel employed by the California Institute of Technology and conducts 
its many projects under contracts with the U.S. Government 

Exceptional opportunity for original research coupled with ideal 
facilities and working conditions have naturally drawn scientists and engi- 
neers of a very high caliber. These men, working in harmony, are building 
a very effective task force for scientific attack on the problems of the future. 

An unusual atmosphere of friendliness and cooperation is apparent 
at the “Lab” and newcomers soon sense the warmth of their acceptance. 
New advanced projects are now providing some challenging problems — 
and good jobs for new people. 

If you would like to develop your skill and knowledge at the “Lab” 
and, at the same time, help us solve some of our problems — write us today. 


JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA, CALIFORNIA 





it ti each « 
bin wall If doublk 
it 1 ittached 


ndow scat 


ittachment 
ibin W il] 
has 9S seat vi 
( n alternating grou] 
of blue-and-natural and brick-and-nat 
tabri t itroduce variety imto 
th ntern in minimize the length 
f the cabin 
Adjacent to the aft entrance ar 
Iditional tories mother fi 
unge and a second galley Bulkhead 


] 


eparating forward and rear lounges 


d and ten additi 


it 1dded 


Ihe forward galley demonstrat 


r" ot mic required for 
with pre-set 

nd isscrol 1 he ift galler 
equipped to heat the kinds of ] 
ooked and refrigerated meals that 

ved on trans-ocean flights 

Mockup design and onstruction 
vere under the direction of Frank Del 
Guidice, Scattl director ( the 
league organization, working with B 
ng engineers 


1¢ caguc Compal sOCInE acsign 
Phe 1 B 


onsultants since 1946 spent 16,000 
man hours on the mockup’s design and 
25,000 man hours on its construction 
Over 1,000 major assemblies went into 


the projec t 


Honeycomb Core Trim 


Metal honeycomb core is trimmed to suit 
airfoil shapes and in critical areas the cells 
are compressed (densified) to achieve higher 
strength at Glenn L. Martin by a machine 
which does the job quicker, more accurately 
and 50% cheaper. It consists of a table, a 
clamp, and an adjustable roller which is 
moved along tracks on the side of the table 


manually. 
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~ | Now!... the NEW 
n\ 


new ROBINSON 


WIRE 
Nicrodol ‘brochure ‘ TI: s TER 
_..How to use the world’s | Wi Ne READ 
| 


smallest, lightest coax 

Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 


designed especially for thos: 


free Brochure 

uStrating the wo $ only 

complete line of mic niature . } , | 
Coax Connectors, Cables, Tools — ey = re yor 
sad Raseaiiien tae Split - second whirling action 
a taba n sages a safety-wires 3 engines in time 
MINING ple to reduce required for one by any other 
self-generated noise 99% method saves as much as 


$140 per engine assembled 
3-TOOLS-IN-T _ . pliers- 


cutters - twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 


12” for asse yt $21.50 


safety wiring 


9” for bench work sub- $20 50 


assemblies, 12 oz 
*. Unconditional Money-Back Guar- 
- . antee. Send for complete details 
MICRODOT RALPH C. ROBINSON CO. 
one Cs eee Box 494W No. Sacramento 15, Calif. 


SO. PASADENA * CALIF 








Canadiar. Distributor,Gensales, Ltd., Malton,Ont. 








As a graduate 


B.S. 


or 


WORK WHERE THE NEED FOR ENVIRONMENTAL 
TEST ENGINEERS IS URGENT 


You will work at the very forefront of guided missile 
development ... perform environmental tests on a wide 








variety of electronic and mechanical components.. 
analyze test data...recommend solutions for problems 
encountered in engineering design. Your individual con- 
tribution will be vital in the progress of many important 
projects. 

Write or Contact direct: Mr. R. C. Smith, Autonetics 
Engineering Personnel Office, Dpt. 991-20 AW, 12214 
P.O. Box AN Bellflower. Calif 


Autonetics A) 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE 











WHAT'S NEW 


New Publications 
Stresses in Aircraft and Shell Structures 
—bv Paul Kuhn—Pub. by McGraw-Hill 
Book Co., Inc., 330 West 42nd St.. 
New York 36, N. Y. $14.00; 435 pp 
(his book, an outgrowth of work 
done in the Structures Research Divi 
sion of the National Advisory Commit 
tee for Aeronautics, is both a treatise 
for practicing engineers in the field of 
aircraft structures and a reference text 
for senior elective and graduate courses 
in the subject. 





Proceedings of the Second Annual 
Computer Applications Symposium 
Sponsored by Armour Research Foun 
dation of Illinois Institute of Technol 
ogv—Available from Armour Research 
Foundation, CAS:2, Technology Cen 
ter, Chicago 16. Ill. $3.00 per copy 
(covers the cost of printing, mailing 
and handling). 

Covers applications of computers and 
data processing 
and management problems as well as 


machines to business 


to engineering and research problems. 
Proceedings from Fifth Annual Ohio- 


Indiana Agricultural Aviation—Copics 
are available from the Ohio Aviation 








GC Litt fem | 
Gatng 
TO: BETH McCARTER 








Dear Beth: 


No, I don't mind you 

flying around with that 
Mergatroid McSguirtle 

from next door, 

ing you take certain 
precautions. Airplanes 

are safe but I just 

don't trust McSquirtle. 

In case he lives up to 

his reputation as a 

ladies’ man, you better 
always wear a parachute. 
Keep this letter in your 
chemise as a reminder: If 
worst comes to worst, make 
for the door like a scalded 
coon, curtsy coolly, and leap 


provid- 


I also insist that, if you're 


going to ride in it, Mergy's plane 
be serviced by Southwest Airmotive. 


Tell him that all old business pilots 
have found it's really less expensive 


and a lot more sensible to go First 
Class. 


After 24 years, SAC has the 


know-how and equipment to do flying's 


aircraft, 


And SAC has Experience! 


finest job on engines, 


accessories, 
props, instruments, refuel- 


ing, and new-parts distribution. 


In the first 





half of ‘56 alone, 40 Southwest 





employees tallied up 300 years of total 





service there. 


No other comparable 





operator can make a statement like 





that about its workers. 





Now, honey, you’re NOT experienced, even 


if you are 2l, 
eyed and red-haired. 


SOUTHWEST AIRMOTIVE 


84 


LOVE FIELD bd 


124 lbs., 5'6", hazele 
So w-a-t-c-h that 
Mergatroid McSquirtle! 


Love, Lied 


DALLAS, TEXAS | 


Board, 501 Wyandotte Bldg., Colum- 
bus, Ohio—(checks should be made pay 
able to: Ohio State University Agricul 
tural Aviation Conference Fund) $2.50 
per copy. 

Summaries of talks presented at this 
conference which was held at Ohio 
State University on February 22, 23 & 


24, 1956. 


Safety Through Steep Gradient Aircraft 

by R. M. Woodham—Pub. by ‘The 
Daniel & Florence Guggenheim Avia 
tion Safety Center at Cornell Univer- 
sitv, 468 Fourth Ave., New York 16, 
N. Y 

Copies are available at 75¢ 
or $1.50 in combination with the 
Survev on “Safety Through Steep Gra- 
dient Aircraft” 43 pp. 

Supplement to 1955 Survev review: 
ing status and special problems of verti 
cal (VTOL) and short (STOL) take-off 
ind landing types of aircraft 


cach, 


1955 


Survevs in Mechanics: A Collection of 
Surveys of the present position of Re- 
search in some branches of Mechanics, 
written in Commemoration of the 70th 
Birthday of Geoffrey Ingram ‘Taylor 
Ed. by G. K. Batchelor and R. M. 
Davies—Pub. by Cambridge University 
Press, Bentlev House, N.W. 1, London 
ind available through Cambridge Uni 
versity Press, 32 East 57th Street, New 
York 22, N. Y. $9.50; 475 pp 


Creep and Fracture of Metals at High 
Temperatures: Proceedings of a Sym 
posium held at the National Physical 
Laboratory 3lst Mavy-2nd June 1954— 
Pub. bv Her Majestv’s Stationerv Office, 
London, and available in the U. S 
from British Information Service, 30 
Rockefeller Plaza, New York 20, N. Y. 
$5.60 postpaid; 420 pp. 

Contains 24 papers presented at a 
Svmposium on the Creep and Fracture 
of Metals at High Temperatures which 
was held at the National Physical La 
boratorv, Teddington, Middlesex, Eng- 
land 

Ihe papers are divided into four sec- 
tions: deformation processes in simple 
materials, creep resistance of complex 
materials, theory of fracture, work on 
tertiary creep and fracture. 


Ward Tavlor— 
ind Company, 


New York 17, 


Roll Back the Sky—by 
Pub. by Henrv Holt 
Inc., 383 Madison Ave., 
N. Y $3.95; 381 pp 
Author tells about the 
who flew the low-altitude 
missions Japan during 


War II 


B-29 
fire-bomb 


World 


crTcws 


OVCI 


European Productivity Agency Techni- 
cal Digests—Available in the U. S. from 
the Organization for European Eco- 
nomic Cooperation, Missions Publica- 
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singl cop\ 


ns Off 2000 P Street, N.W 
shington 6, ( $24.00 per v« 
s), $12.00 per six month IX 


cles published in abx 


pean journals des 


meth vcs, ipparatus 
h ( uld b ipphied 
1S¢ produ tivity 
for cngines 


than scientifi 


USAF Aircraft: 1947-1956—b Jam 
C. kahev—Published by Ships & Aun 
craft, Box 545, Falls Church, Va 32 
—T1 S] = 

guide to U.S. Ain 

ind Army aircraft and missil 
their procurement, character 
ind modifications. Continuing 
ous U.S. Army Aircraft: 1908 
olume provides a kev fo 
rough the maze of aircraft 

e¢ World War II, also i 


ind expert recognit 


World Aircraft Recognition Manual 
bv C. H. Gibbs-Smith and L. E. Brad 
Pub. ] ] hn de Graft. In , ol 

York 3, N. ¥ 
to aircraft recogni- 


1On, Mm 1 


28 1956 


Introduction to Plasticity—by Ari 
ips—Pub. bv The Ronald Press ¢ 
| t 26th St.. New York 10 


229 pp., 270 illustrations, 


ion to the rapidh 


of metal plasticity 


undergraduate and 


nginecring and for 


ry . 

lelling the Market 

Phot ital f aircraft types 

t, Acroplane Photo 

ply, Box 195, Toronto, Canada 

Guide of aerial photographic, | 
—_ l, , 


ty 
IT 


Enterp 5362 North 

Blvd., North Hollwwood 

New material specifications for invest- 
ment cast parts, Investment Casting In 
titute, 27 East Monroe St., Chicago 3 


f réscue and fire fighting f 
rcraft. charts. National Fire Pr 
tection Association, 60 Battervmarch 
St., Boston 10, Mass Illustrated 
description and specifications of auto- 
matic controls for aerodynamic testing 
facilities, booklet MSP-133, Hagan 
Corp., Hagan Bldg, Pittsburgh 30, Pa. 
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1:50 P.M. novoine THe curves 


The curves, of course, are not on the 
highway, but on the oscilloscope. The 
men? Fairchild Guided Missiles Division 


engineers. The project? Testing advanced 


equipment for a new FGMD project. 


Working from start to finish on their 
project as a team, these engineers typify 
the group spirit of engineering at Fairchild 
Guided Missiles Division. To bring prob- 
lems to solutions faster, to speed progress 
in such fields as inertial guidance, passive 
guidance and radar, and many other 
projects, FGMD engineers pool their 
collective talents, experience and inven- 
tiveness. And, they see their work through 


from idea to success. 


Investigate the opportunities on the right. 
If you see one you're qualified for, ar- 
range an interview. You'll like what you 
see at Fairchild Guided Missiles Division 


Send your complete resume to R. B 
Gulliver. He'll give it prompt attention 


WHERE THE FUTURE 


Senior Electronics 
Engineers: 
Missile systems 
Senior Electronics 
Engineers: 
Servo and Analog 
Computer experience 
Project Engineers: 
Electronics or 
Electromechanical 
background 
Senior 
Aerodynamicists: 
Supersonic Aerodynamics, 
includes performance, 
stability and control 
analysis 


ae 


1S MEASURED IN LIGHT-YEARS! 


FAIRCHILD 


GUIDED MISSILES DIVISION + WYANDANCH, LONG ISLAND, N.Y. 


A Division of Fairchild Engine and Airplane Corporation 








Valve Talk ) 


FOR WM. R. WHITTAKER CO., LTD. 


BY MARVIN MILES 


The dog-eat-dog battle for engineers within the industry has 
reached alarming proportions, a battle fought against the back- 
ground of a fixed engineering manpower pool. 

Nor does the vicious circle of pirating do the industry a whit 
of good. Sure, one company gains a small advantage when it hires 
a man away from another concern, but it leaves a vacancy that 
can only be filled when the second company lures an engineer 


away from a third plant. 

The basic problem — the crying need 
for more engineers—is now recognized, 
but the industry is pursuing hit-and- 
miss solutions with one eye fixed fear- 
fully on the astonishing growth of 
Russian technical capability. 

Studies have been made, apprentice 
training organized, college and high 
school youths contacted, but the efforts 
so far have been ineffectual—sporadic 
and thin-spread — and the continuing, 
feverish attempts to capture rival plant 
personnel show in the “battle lineups” 
carried in the want-ad sections of the 
daily newspapers. 

Engineer executives who face the 
problem squarely deplore the piracy, 
but declare that until the industry as a 
whole takes on the problem with a 
hard-hitting campaign, there’s little else 
they can do. 

“We have a fixed manpower pool in 
engineering,” explains Ed Schmued, 
Northrop’s engineering vice-presi- 
dent. “Those who come into engi- 
neering are just about balanced by 
those who leave it. Yet the problems 
we face in this jet-and-missile age 
are piling higher and higher every 
day.” 

Schmued, and other future-seeing 
executives like him, know well the 
growing technical menace posed by 
Russia. They know the Soviet “whip- 
and-candy” policy that forces desig- 
nated young men to become engineers, 
a policy of high honor and monetary 
reward for success and down-the-drain 
fate for failure. 

Cold statistics show that America’s 
peak output of engineering graduates 
came in 1950 (swelled, of course, by 
GI students) when 50,000 young men 
entered the field. Since then the figure 
has slipped to roughly 20,000 per year. 
On the other hand the Soviet graduate 
total has jumped from 28,000 gradu- 
ates in 1950 to 54,000 in 1955. 

Some argue that although Russia has 
an elite corps of technical experts 
second to none, the Soviet system is 
perched on a shaky engineering base in 
that the USSR staffers have not yet 
acquired that degree of “engineering 
feeling” which only broad familiarity 








with machinery can bring — that they 
work by the book and require detailed 
direction. 

But an analysis of Russian techni- 
cal achievements since the end of 
World War II would seem to prove 
that the Red system, for whatever 
reason, is a decided success. 

The consensus is that we are still 
ahead of Russia, but how long we can 
stay ahead without a boom in engineer- 
ing is anyone’s guess 

The answer apparently lies in several 
programs embracing a concerted effort 
by the industry to improve our edu- 
cational system and to make more 
efficient use of the engineers we now 
have. It’s certain that the merits of 
engineering, its honors and accomplish- 
ments must be impressed not only on 
students, but on parents of grade- 
school-level youngsters as well. 

Here | should like to suggest that 
the dull, routine teaching of math be 
given serious study. In many instances 
a pupil is either frightened or bored 
with figures as taught today. Certainly, 
with proper presentation, the subject 
could be made intriguing, thus laying 
a firm groundwork for higher math and 
engineering success 

The program must not only point up 
the vast possibilities of engineering, 
with executive positions just a half-step 
away for experienced men, it must 
make home extension courses available 
to upgrade engineers now working. It 
must create better working conditions 
and urge better salaries, salaries com- 
mensurate with other professional 
levels. It must work to provide these 
men with full opportunity to use their 
skills and their aptitudes and assure 
honors for accomplishment. 

Whittaker, essentially an engineer- 
ing firm, recognizes the era of the 
engineer, an era that is here to stay, 
keynote in the vast, expanding 
challenge of speed and space. The 
valve company — as some do and 
others must — appreciates the vital 
role of engineering in the world of 
today and tomorrow. And it treats 
its engineers with the respect and the 
consideration they so well deserve. 


(Advertisement) 


NEW AVIATION 
PRODUCTS 











Noise Figure Indicator 


Automatic noise figure indicator, ype 
together with new Tvpe 70 argon- 
discharge noise generator, continuous), 
and directly indicate noise figure of 
radio or radar receiver. This makes it 
possible to adjust or change receiver 
circuit, immediately note its affect on 


eis 


performance. Noise generators come in 
two models I ype TOA can be used as a 
‘white source’ over range of 200 to 
2,300 me.; ‘Type 70B is inserted at a 
shallow angle through a waveguide, 
comes in several versions to cover band 
of 2.600 to 26.000 mc 
Airborne — Instruments 
Inc., Mineola, L. L., N. Y. 


Laboratory, 


Vacuum Cleaner for Jet 


Boeing Airplane Co. is using a spe 
cially built mobile vacuum cleaner to 
keep its flight aprons and other open 
ireas Clear of debris which might dam- 
ige jet cngines 

Called the JARC (Jet Airport Run- 
wav Cleaner), the truck-mounted unit 
develops energy equal to 1,200 house- 
hold-type vacuum cleaners. The 16-ton 
machine has two 163-hp. gasoline en- 
gines which operate vacuum pumps 
connected by flexible tubing to nozzles. 
Material picked up falls into a separator, 
which can be emptied casily via large 
aoors 

U.S. Hoffman Machinery Corp., 
Syracuse, N. Y. 


Small Pumps for Short Life 


Miniaturized oil-hydraulic pumps for 
limited life airborne applications can 
develop more than six horsepower pet 
pound of total weight, when used at 
optimum system operating pressure ind 
design maximum speed 

heir applications include missile hy- 
draulic systems and for supplying emer- 
gency power in aircraft. 
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tar the Latex aids i SHINE easier with 


nar 
| 


Studebaker Chemical Co., Elvria, 
Ohio 


Oscilloscope 
\l 
] The original chemically- 
impregnoted cotton wad- 
ding — Cleans quicker, gives 
unti 7 "del berateh higher, longer-lasting gloss, 
ly leoves protective film. Saves AVAILABLE 
time, lobor and money! AT LEADING 
duration as short as | Avoid inferior imitations. DISTRIBUTORS 
Storage 1s a my 


urc permit ‘tt 


MANUFACTURED EXCLUSIVELY BY 


George BASCH Co. 


559 Longfellow Avenue, New York 59, N.Y. 


sh immediately behind the view- 
which is charged by writing 
rtical amplifier sensitivity 1s 
d.c.; sweep speeds up to 100 
mds full ile are availabk 
Advanced Electronics Mfg. Corp., 
2025 Pontius Ave., Los Angeles 25. 


Airport Scale Model SSP-! direction- 


\udio and visual signals are provided insensitive STATIC 
PRESSURE be, or- 

hen passenger luggage exceeds the free 5 ee ee 
anteed oaccurote even 
nit on Serics 600 scales if the oir stream di- 
Units come in heights from 29 in. to rection is fluctuating 
44+ in. Platform is stainless steel. ‘The +35°. Price $75. 
iles are available with roller platform Shown here twice full 
Iriner Scale & Manufacturing Co., 


2716 W. 21 St., Chicago 8, IIL. 


Unit Checks Autopilot flow FLOW CORPORATION 


size. Write for ovr 
Bulletin No. 10. 


283 Concord Avenve 


Sclf-contained mobile Scoba unit for CAMBRIDGE 38, MASS 


ting automatic pilots im aircraft pro- 
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General Electric 
Offers a Complete Line 
of Instruments 
for Both Commercial 
and Military Aviation 


ELECTRICAL QUANTITIES 
Voltmeters and Ammeters 
Frequency Meters 
Watt-Vor Meters 


Line Test Sets 


ENGINE SPEED 
Tachometer Generators 


Tachometer Indicators 


POSITION 
Transm trers 


indicators 


FUEL FLOW 
Transmitters 
Indicators 


Power Supply 


NAVIGATION 


Directional Compass Systems 
Remote Compass Transmitters 


Gyros 


LIQUID LEVEL 
Transmitters 


Indicators 


TEMPERATURE 


Servo-indication Systems 
Thermocouple Assemblies 


Thermocouple Harnesses 


COMPONENTS 
Position Elements 
Speed Elements 
Servo Motors 
Temperature Elements 


Gyro Motors 
TRANSFORMERS FOR AIRCRAFT 


For further information on any of the 
complete line of General Electric 
aircraft instruments, contact your 
nearest G-E Apparatus Sales Office 
or write Section 586-9, General Elec- 
tric Company, Schenectady 5, N. Y. 


i 
GENERAL @@ ELECTRIC 





SERVOMECHANISMS 











aie. Gis) }+ 








controls. 


and Development Center 


OREO SOSA OSeeeoeneeeeeee 


—You}— 


CONTROLS ENGINEERS 

For a STABLE future join with MARQUARDT and CLOSE THE LOOP 
Analysis, synthesis & development of servo-mechanisms involv- 
ing hydraulic & pneumatic computing 
Ramjet—Turbojet engines and variable geometry inlets and 


and control devices for 


Requires deriving equations for physical mechanisms, appli- 
cation of linear & non-linear servo-theory to practical component 
design. Development testing of control components and systems. 
Performance analyses for component design modifications. 

Marquardt encourages Individual Professional Development. 


marquardt. 


The West’s Largest Jet Engine Research 


x 


\ AIRCRAFT CO. 


Write: Jim Dale, Professional Personnel - 16555 Saticoy St., Van Nuys, Calif. 
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Leesa eeeeeueeeseeennaenanaennaaacaencaacd 


THE KAMAN AIRCRAFT CORP, 
BLOOMFIELD, CONN, 


Kaman’s HOK-1 general utility helicopter, 
now in volume production, is designed to 
carry personnel, litter evacuees or cargo 
internally, Fitted out as a “flying crane” it 
can carry cargo slung externally. Equipped 
with a power hoist it can be used for search 
and rescue operations. 

As a rescue vehicle the HOK got its 
baptism of fire in the disastrous New 
England floods of August 1955, and came 
through admirably. Kaman is proud of 
these mercy missions. Kaman is also proud 
of the part it is privileged to play in the 
continuing program of National Defense. 


led VvVacCuull 


tester can 


vides independently conti 
ind pier nD sources. ‘The 
ilso flush, decant 


in be used in shops for 


ind replenish hydrau 
lic systems, or 
hecking blind flving instruments, hy 
lraulic components and the like 
Dittcrent types of vacuum pumps can 
suit particular aircraft 
wctivated when thx 


be installed to 
\ warning light is 
unit is in use 

\eroncontacts (Ground Equipment), 
Ltd., Horley, Surrev, England 


ALSO ON THE MARKET 





“O” ring compound, 730-70, meets the 
requirements of high-temperature  sys- 
tems in sonic military aircraft operating 
with MIL-O-5606 hvdraulic fluid. It 
MIL-P-ISOI7B(ASG) and_ its 
specifications. ‘Temperature 
range of —65F to +275F has been 
cstablished.—Precision Rubber Product 
Corp., Davton, Ohio 


mects 
predecessor 


High-flow shut-off valve features an un 
straight-through flow. Item 


liquid oxygen, jet 


obstructed 
has been used with 
fuels, high-pressure pneumatics and 
hvdraulic fluids. Self-cleaning seat at 
rangement provides a bubble-tight seal 
under conditions of temperature from 

3201 to Available operating 
0.030 sec to one 

Inc ‘ Cedar 


+350] 
time range is from 
sccond.—Hvydromatics 


Grove, N. ] 


Wunda-Vu 
curing, invisible 
on airplane windshields. A few drops 
weeks.—Wunda 
2 So. Staples St 


repellent, in al 
ipplication 


water 
resin for 


normally last several 
Vu Products Co., 152 
Corpus Christi, Tex 
relay is ck 
ind low-power 
unaffected 
vibration 


High-speed syncroverter 
drv-circuit 

ipplications. Operation 

during shock of 30G, and 

10-55 f 10G Pempcerature 

’ to +1006 contact rat 

200 ma. Pull-in time 

is low is 200 


wneda for 


including bounce 
microseconds; drop-out time 
econds; stray contact capacitance: less 
Bristol Co., Waterbury 


mmfd 


300 micro 


than 1S 
20, Conn 


Batch-type airless abrasive blast-cleaning 
designed for removing sand, 
scale xides, and other contaminants 
work that can withstand a 
ction. Operating load capac 
ity is 28 cu. ft. Unit can be operated 
iutomatically or manually.—Wheclabra 
tor Corp., Mishawaka, Ind 


Thee hine IS 


rom an 
tumbling 


mate polvester cla 
strength, ex 


Disogrin, 4 diisoc 


tomer, offers high tensilc 
sistance characteristics 
to high ozon 


fucls, and 


treme abrasion re¢ 
long life, and resistance 
ntrations, oil and jet 
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seals stay efficient from -130 to 500 F 


Silastic*, Dow Corning’s silicone rubber, adds efficiency 
and dependability to your product because it stays resili- 
ent and keeps its shape at temperatures which quickly 


Get latest data on Silastic destroy the effectiveness of organic rubber. Available 


Mail coupon today 











first 


in silicones 


through leading rubber companies in practically any color, 
size or shape—sponged, solid or hollow. 


Typical Properties of Silastic for Seals 


© Temperature range, ‘I -130 to 500 
¢ Tensile strength, psi 600 to 900 
® Elongation, % 150 to 300 
Tear strength, Ib/in 10 to «675 
Compression set, %, @ 300 F 25 to 50 
Hardness range, Durometer 20 to 80 


Weather, ozone and corona resistance Excellent 


If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


DOW CORNING 


Saniawy VOW CORNING CORPORATION © MIDLAND, MICHIGAN 





“IF WAR 
SHOULD COME,” 


military officials 

have declared, “battles 
could be won or lost 
on the radar- 

scopes of our early- 
warning planes... 

and their mission 
would change 

from sentry duty 


to that of combat 


command post.” 


With each ominous tech u idvance in rial warfare by potentia rgressor nations, the 
maintenance of a round-the-clock early-wart svstem becomes singly vita vat vhy 
the USAF’s R¢ 

guished by huge radomes 


missions in all kinds of 


Carrying 6 tons of 
air-conditioned to provik 
is minus 60. Powered 


veterans operate at aititt 


Lockheed dev elope 1 the 


10.000 feet an RC-121D or WY 


Only Lockheed produces long-r 


STELLATION S tamed dependability a 


Lockheed 





\pplication tor gen 
mechanical 


to radio-activity 
cral us¢ Ill hydraulics ind 
ficlds, wherever scaling and abrasion arc 
problems.—Greer Hydraulics, Inc., New 
York International Airport, Jamaica 30, 
N. ¥ 

Elapsed time calculator is a chrono 
copic slide rule made up of a series of 
tour numbcred plastic discs graduated 
in size from 5S to four Item 
computes travel time, in aid 
to navigation, calculates logged flight 
aircraft frames and 
ind flight crew scheduling. 
George Lovelace, Pan American-Gracc 
Airways, 135 E. 42 St., New York 17, 
N. Y. 


inches. 
serves as 
time of cngincs, 
assists in 


Electromite, 3-wheeled electric car, has 
two speeds forward with a maximum of 
20 mph; it runs on regular automotive- 
type batteries. Speed limit can be ad- 
justed downward to six miles per hour 
Built-in charger plugs into any 100- 
1.c. socket and automatic timer shuts 
off when charging cycle is completed 
Maximum range approximately 36 mi 
Electromite, Inc., 


Mich 


between charges 


16254 Mevers Rd., Detroit 35, 


Experimental alignment interferometer 
measures changes in angle of arc to 
0.000001 in. accuracy. It detects small 
changes in angle through a total range 
of arc. Unit can be rested on 
its base, end to measure the 
alignment of jigs, fixtures, or flat bed 
surfaces.—Bausch & Lomb Optical Co., 
635 St. Paul St., Rochester, N. Y. 


of 30 sec 


side , OF 


Step-function speed reductor combines 
versatility of a continuously variable 
speed drive with drive and 
exact repeatability of a geared unit. Any 
one of eight different speed ratios ma\ 
be dialed without stopping the imput 
drive shaft. Unit has torque capacity in 
excess of 30 oz.-in. and is recommended 
for input speeds up to 500 rpm.—Insco 
Co., Division of Barry Controls, Inc., 
Groton, Mass. 


positive 


Aluminum rivet cooler with 50 canister 
capacity features a non-clectrical me- 
chanical safety locking device. Lock 
ing device has patented feature so de- 
signed that if temperature rises to —20 
I lid is automatically locked, ad a key is 
required for release. Unit is equipped 
with temperature contro] mounted in 
unit compartment having a range from 
0 F to —50 F; also, temperature indi- 
cator with flush mounted indicating 
thermometer with temperature range 
from +120 F to —50 F.—Webber En- 
gineering Corp., Dept. ARC-364, P. O. 
Box 217, Indianapolis 6, Ind. 


Model A-8, accelerometer of variable 
reluctance type, is designed for flight 
test application. Unit allows measure- 
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cnt ) Te to 


vibration frequen) is high as 1000 


Model is 


300 ¢ 


cps for 300 instrument 
wailable in ranges from 
Output is 40 mv/v input for full scale 
input and accuracy is better than | per- 
constant 

American 


N. I ike Ave., 


> to 


cont under ambient condi- 
tions.—North 
Inc . 2420 


Calif. 


Instruments, 


Altadena, 


Model 150A 10 me oscilloscope magni 
fics 100 times; de to 500 KC horizontal 
amplifier provides sweep magnifications 
of X1, X5, X10, X50, and X100. Full 
sweep range is .02 ysec/em to 15 


sec/cm. ‘Triggering may be internal, 


external, or from line voltage on posi 
tive or negative level and slope.—Hew 
lett-Packard Co., 275 Page Mill Rd., 
Palo Alto, Calif. 
Pressure-tight squibs, igniters, and ex 
packs iT¢ 
threaded directly into any high-tempera 
Units include 
13 types ranging from 4 3 to 1 in 
diameter thread size. Electrical 
is hermetically sealed through threaded 
case with 
seal having an insulation resistance in 
excess of 10,000 megohms.—McCormick 
Selph Associates, 25 Hollister Airport, 
Hollister, Calif. 


plosive ranged to be 


ture pressure chamber 
lc id 


a pressure-stressed ceramic 





Almost every modern 
airplane relies on 


Koehler quality 


-..-in fuel level control valves 


For inflight refueling and fuel transfer 


applications. 


...in filters and strainers 


For the fuel, water and oil systems of 
most advanced modern aircraft. 


.-.Or in drain vaives 


A wide range of ball or poppet types 
engineered to individual fluid or appli- 


cation requirements. 


Koehler, a pioneer in aircraft valves, filters 
and strainers exclusively, manufactures 
nearly 500 different aircraft products. Its 
affiliation with The New Britain Machine 
Company greatly expands Koehler facilities. 
Your inquiry and prints will receive prompt 
attention. Koehler Aircraft Products Com- 


pany, Dayton, Ohio. 


KOEHLE 


Aircraft Products Company 
A Subsidiary of The New Britain Machine Company 





Engineers ‘ This part of Ramo-Wooldridge’s 
. overall systems engineering respon 
‘ sibility for the Air Force Intercon 
: : tinental Ballistic Missiles and the 
Experienced Intermediate Range Ballistic Mis 
A sile includes test programming 
+ . . ; coordination, and evaluation 
in SSG Propulsion 
Electronics 
Instrumentation 


Test Programs . Test Administration 


are among the scientific and engi 
neering specialties particularly 
applicable to the Ramo-Wooldridge 


are invite d to consider 
Systems Test Staff at Edwards 


several assignments on 
ee ae . | r 
the Ramo- Wooldridge The Ramo-Wooldridge salary pro 
ees: . ei gram includes special allowances 
ta , . > - . 
Staff at Edwards Air ‘ for members of the staff stationed 
Force Base, California. , at Edwards Air Force Base 


Please address inquiries to MR. R. A. BURGIN 


The Ramo-Wooldridge Corporation 


5730 ARBOR VITAE ST. * LOS ANGELES 45, CALIF. © ORCHARD 2-017) 


PORTABLE | Dutch Build Ram Jet 
Helicopter For Two 


CONTROL 4 (he Dutch expect to be deliver 


I 
TOWERS OR a 
senger ram-jet helicopter carh 
Transportable by helicopter or truck. Available in a variety of Nederlands« Helicopter 
models — or we will design to suit requirements. Include radio (NHI). Overschi 
telephone transmitting and receiving equipment, aerological in- ° theit $41) pound 
struments, and field lighting control facilities =) | ; 1 3 : 4 
speed 3 produ 
but yne-third to 
mount for pte 
[he prototype is fitted with two 
55-hp. ramjets developed by NHI. They 


1) 
ischold kero 





¢ 
? 


r ict fuel 

According to reports, the craft has 
proven table with fine flving character 
isti Engine-off landings have been 
iccomplished without difficult ind 
maneuverability has pro gO0K 

NHI claims operational ts of the 
aircraft will be half and maintenance 
extremely ¢ in that there are no mov- 
ing parts in the engines and no clutches 


or heavy transmissions 
Commercially the best endurance is 
Inset shows portable tower being raised to top of structure, using i under a half-hour, One-hour flights may 
hoisting equipment supplied. Sectionalized supporting structures are be carried out for military observation 

evailable in ar height u f 

Se ae nd liaison duties. MHI also is develop 
Consult vs for dicated control tower requirements. Ing pra Ing equipm nt ind l roadabk 
Ti Lor keA ENGINEERING AND CONSTRUCTION COMPANY heliport for long-range transportation 


ESTABLISHED 1920 vhich is expected to be available this 
127M STREET AND FERRY AVENUE CAMDEN 4, NEW JERSEY year. 
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Supersonic Load, Heat 
Simulated in Tests 


lull-scale missile components are be 


ing tested under loads and temperatures 


imulating those of high supersoni 
flight at a new facility at McDonnell 
\ircraft Corp 

\ typical component as big as 15 ft 
long and 3 ft. diameter can be tested at 
temperatures up to 1,000F: smaller 
units can be subjected to as high as 
1, 5001 Design heating rate is 151 
pel second 

Ihe new facility uses a radiant heat 
ing system with quartz lamps and heat 
reflectors. I lexibility of the installation 
comes from moving the lamps with r 
pect to the specimen and from varving 
the number of lamps 

leasibility tests were run on the heat 
ing plant to check out equipment, i 
strumentation and operation. First runs 
were on a Talos missile wing and fin 
built by McDonnell as part of th 
overall ‘Talos program sponsored br 
Navy's Bureau of Ordnance 


Camera Spans Full Sky 
For Cloud Cover Study 
\ full-sky recording camera designed 
the Air Force Missile ‘Test Center 
providing a detailed studv of cloud 
werage and how it develops during a 
day 
Information from the recording 
imera 1s useful in supplving basic data 
on the atmospheric conditions for pho 
tographic ind opti il coverage of mis 
ile flights 
Ihe camera was built by the Optics 
Engineering Laboratory of Radio Corp 
of America, which operates the range 
jointly with Pan American World Au 
Heart of the unit is the Beattie 
Vantron pulse camera which takes a 
picture every 15 miy. through the day 
Ihe picture is of the full sky as r 


ted on the surface of a 12-in. glass 


Advance Study Offered 
To Engineering Employes 
Kaman Aircraft Corp. emploves who 
re qualified now may do graduate stud) 
it Rensselaer Polytechnic Institute's 
Hartford Graduate Center in a plan ai 
ranged by the corporation and RPI 
I:mplovyes with a bachelor’s degre« 
in engineering who can meet the 
quirements for the graduate center 
will be eligible after three months of 
rvice at Kaman 
Company will pay the tuition in full 
in three installments: On enrollment, 
on completing the course and on award 
of the master’s degree. Courses are held 
in the evening 
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e | 
no sweat when the ‘heat’s on’! 


HYPER-SENSITIVE INFRARED SYSTEMS are part of a highly active 
research program at Texas Instruments. Basic investigation 
into crystalline optical materials puts TI at the forefront in 


development of infrared systems and techniques 


INFRARED APPLICATION is just one outstanding aspect of 
Texas Instruments systems engineering abilities. TI's Appa- 
ratus Division is also producing transistorized military equip- 
ment with size and weight reductions as high as 100 to 1! 
For airborne installations in particular, this miniaturization 
design approach means greater reliability, larger pay loads, 
longer ranges, and deeper penetration for more positive 
results. 


FOR WELL OVER A DECADE, Texas Instruments has been build- 
ing radar, sonar, and other systems for search, communi- 
cations, navigation, missile guidance, and fire control... 
frequently to accelerated delivery requirements. Facilities 
for continuing progress in systems engineering and manu- 
facture include over a third of a million sq ft of plant space 
in an excellent dispersal area. 

FoR FUNDAMENTAL DESIGN and development... for manu- 
facture of reliable systems that save weight, space, and power 
...for scheduled commitments delivered on schedule... 
call on TI application engineers. Write to Apparatus 


Division... 


“m LEXAS INSTRUMENTS 
INCORPORATED 





‘Stop Aluminum Corrosion ! 


Surface Conversion Coat 


DOES ALL THREE!... Fixes /mmediately, Too 


Here's a process that provides alumi- 
num with an ornamental, paint-grip- 
ping, corrosion-resistant coating.. .and 
does it faster and better! 

Turcoat 4178 works on the surface 
conversion principle...that is, the coat- 
ing is partially derived from the metal 
itself. Thus, coating and metal are 
firmly interlocked ...even in tiniest 
crevices. The coating is a light golden 
color that imparts a special beauty 
whe n used for decorative purposes 

One user reports that square footage 
processed has doubled since the install- 
ation of Turcoat 4178. Key to this 
speed is the manner in which the coat- 
ing “sets” and becomes non-smearing 
immediately. Drying is unnecessary. 
Parts can be further processed without 
any delay in production! Moreover, the 
coating is uniform. There are no light, 
tell-tale untreated sections around 
welds, corners or holes. 


TURCO PRODUCTS, INC. 
Chemical Processing Compounds 
6135. So. Central Ave., Los Angeles 1, Calif 
Factories: Newark, Chicago 
Houston, Los Angeles 


Offices in all Principal Cities 


The Turcoat 4178 Coating becomes non- 
smearing immediately upon withdrawal from 
processing. Drying is unnecessary. Parts can 
be handled freely while still wet without 
danger of smearing or streaking coating 


MEETS GOVERNMENT 
SPECIFICATION 
Meets Government 
Specification MIL-C- 
5541 


EASY TO CONTROL 
Simpler titrations 
Great latitude in solu- 
tion strength. Elimi- 
nates need for con- 
stant complicated 
control 


EASY TO USE 

Apply by immersion, 
spray washer or hand 
methods. Gold color 
gives visual control 
over processing. 


Write for detailed 
technical literature 


Please affix coupon to company letterhead 
TURCO PRODUCTS, INC. 

6135 S. Central Ave., Los Angeles 1, Calif. 
Please send me detail« 4 technical infor- 
mation on Turcoat 417 








Manufactured in Canada by B. W. Deane & Co., Montreal 





Monoxide, Hypoxia 


Traced in Crashes 


Hypoxia and exposure to irbon 
monoxide have been determined to bi 
1 major cause of unexplained accident 
by examination of body tissues in post 
mortems 

Hypoxia—lack of oxvg 
mined by measuring the concer 
of lactic acid in the brain tissues 

In 37 crash cases where brain tissu 
was available for study, 11 of the ex 
iminations showed indication of hy 
PONI4 

Carbon monoxide is measured 
rectly as a concentration in the tissu 
Ot 9] Cases 0 studied 

rbon monoxide value 
ecTrou level 

Studies were reported by Rob 

rk. Jr.. S. S. Wilks and Donald Van 
Fossan of USAF’s School of Aviation 


Medicin 


Certificates of 
Necessity 





General Nlot mrs Corp 


warded $13 955,151 


ne sity for rapid tax amo! 
the Office of Defense Mobil 
Che facility for research and develop 


ment Of the total amount, 50 
illowed for accelerated tax amortiz 


Other recent certificate nclud 


! 
Northrop Aircraft Ine 
allt tary air aft $ 
rt : 0°00 certified w 
Lockheed Aircraft Corp 


raft ee { ertified 


t nited \ireraft Corp 


Ex-Cell-O Corp 
ne part $250 
ed 
Fairchild Engine and Airplane Corp., 
Hagerstowr! Mad military nd 
F108 1 rtif . 
Bendix Products Div., 
ith Bend, Ind 


Cambridge Thermionic Corp., 
Mass electronic part $21,$ 
with 70 illowed 

A. Fink! & Son Co., Chicago 

blocks for military aircr 

?26,950 certified with 70% allo 

Joseph H Thibodeau and 
Laing d/b/a La Deau Mfg Co 
geles, Calif., aircraft parts 
with 45% allowed 

Avica Corp., Middletown, R. I 
aircraft parts, $100,000 certified 
allowed ; $4,000 certified with 70% 

Goodyear Aircraft Corp., Akror 


$149,002 


$28,000 certific 


aircraft components 
60% allowed 
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— — 
USAF Contracts 

lollowing is a list of unclassified con 
tracts for $25,000 and over as released 
by Air Force Contracting Offices 


SAN ANTONIO 
Kelly AFB, 
The B. FI Gioodrich Co Akror O 
\HC-11-270 Boot-190 ea., 1AHE¢ 
‘ 1IAHC-1 270-8 

Nr AF 41(608)-7794 

SA-7232 ! SA 


8 


AIK MATERIEL AREA 


Texas 
i... 2 4 < ea 
DAYTON AIR FORCE DEPOT, Cir 


Dayton 10, Ohio 
Aviation, Ine., 


Force Station, 
North American 


St. 1 Angeles 


Borg-Warner Corp., 


HEADQUARTERS AMC, Wright-Patterson 
AFB, Ohio 
Hendix Aviation Corp., |! 
) nport, Iow transi 
pe J-6A, (PR ¢ 
Cosmas Industries Ine., 
Island City : 


¢ 8 


elay, RI 


ME 

141238), $27,9 
American Bosch 
ty N. ¥ facilities for the 
| systen for 6 


58 
Arma Corp., 
yrroductior 
I1>-9 re ntr 5 
PR 670590), $190,000 
New Process Gear Corp., Syracus« 
t ! installation of ma 
(PR ¢ 
Engineering and Casting 
Ill., facilities for alloy 


rT m ane 
iipmer 6469). $51.000 


Alloy 
impaigr iti 

levelopment, (PR 67 

Glenn I Martin Co., Denver, Col 
ipport of the WS-107 


PR 6696038). $ 


rese 


1033). $1905 


00.000 
Glenn L. Martin Co., Denver 
ort f the WS-107 


100.000 


es in sup 

(PR 669603), $ 

Beech Aircraft 
Wichita 1 


Corp., 9709 

Kans first artic 
lot, type MA 

ground towings, air 

servicing for RB66 

a 86 and Amend 

‘ ind 4) 

General Electrie Co., AGTD, 1 Jimson 
td., Cincinnati 15, Ohio, accelerated amor- 
(MIPR 639-52-21, Amend MIPR 
Amend. 12), $68,173 
Instrument Corp., 

7 ~~» = spare 
type C-2A 


t.zation 
54-52-14 
Kollsman 
Elmhurst 
tem Z computers 
07210), $48,553 
Chicago Aerial 
Hawthorne Ave Melrose 
t type LA-I! i ea., converter 
sA-20 $2 MO 664057 
636256, EC- and EC-A 


RO-08-450) 
parts for 
(PR PE 
Industries, Inc., 1980 N 
Park Il ce 
type 
EC-A 
636264) 


$109,070 

Inc., 2710 N. Clybourn, Chi- 
AS-360/APS-23, 148 ea 
APS-27, 91 e: receiver- 
APS-27 53 ea., (PR 
$1,200,060 

3712 Haggar Dr 
Texas, projector 
data, 1 lot, (PR 


Motorola, 
igo, DL, antenna 
omparator CM-24 
transmitter, RT-286 
709802 and 709815) 
The Geotechnical Corp., 
‘OO. Box 7166, Dallas 9 
vertical reflecting, 7 ea., 
600067). $30,530 
Hoffman Laboratories, Inc., Hill 
Angeles 7, Calif., computer, latitude 
& longitude, CP-188A/ASN-6, 518 ea.. am 
plifier control \M-916/ASN-6 
180 ea indicators, latitude and longitude 
I89/ASN-6, 529 ea., (PR PE 168015) 


1.106.043 


761 8S 


St.. Los 


electronk 


2961 E. Colorado St 


K-46 


Mfg. Co., 
Calif type 


Hycon 


Pasadena camera, 385 
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tenance 
404), $681,450 
Kubber Co Ine 
t A\kror lf ) 


( spare parts, ma 
(PR 152721 and 671 
The Goodyear Tire & 
144 East Market Stree 
rake issemblies 1556 
es, 1459 ea., wheel 
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Contract Goes to Cessna 
for YH-41 Helicopters 
Wichita—A Ictter of contract f 
YH-41 helicopter calls for delivery bi 
Cessna Aircraft company to begin in 
mid-1957 and to continue monthly 
MASIS there tte The heli ters are for 
the Army, but the from 
the Air Force, the pr IZENC\ 
Ihe initial order is for an evaluation 
quantity, Dwanc | Wallace. Cessna 
president said, but tooling to be si 
hcient for long-range production. Th¢ 
YH-41 is the Army designation for the 
CH-] helicopter developed by C 


r th 


ontra was 
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Every Kind 
Quick Delivery 


Aircraft Quality Alloys 


and Stainless Steels 


also bars, structurals, 


plates, sheets, tubing. 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: 
New York, Boston, Wallingford, Conn., 
Philadelphia, Charlotte, Detroit, Cincin- 
nati, Cleveland, Pittsburgh, Buffalo, Mil- 
wauvkee, Chicago, St. Lovis, Seattle, 
Spokane, Los Angeles, San Francisco 





TO 
RESEARCH-MINDED 
ENGINEERS 
AND 
SCIENTISTS 





ssna. 


You can make the most of 
your creative and imagina 
tive ability at North Ameri 
can’s Columbus Division— 
home of the famous Navy 
FURY JETS 


Exciting, advanced research 
programs are now under 
way in six promising fields; 


| MICROWAVE 
ANTENNAS 
RADOMES 


FLIGHT 
CONTROL 


FIRE CONTROL 


SERVO- 
MECHANISMS 


To find out more about a 
highly profitable research 
engineering career in 
Columbus, 


CONTACT: 
Mr. J. H. Papin 
Dept. 56 


NORTH 
AMERICAN 
AVIATION, INC. 


Columbus 16, Ohio 





BUSINESS FLYING 





Business Pilots Want More Data Faster 


By Erwin J. Bulban 


New York—Need for a central clear 
ing house to quickly disseminate among 
business pilots information relating to 
the operational, equipment and safety 
phases of their profession was high 
lighted at Flight Safety Foundation’s re 
cent two-day business aircraft seminar 
in this city. 

Pilots attending the sessions generally 
agreed that government and industry 
have fallen behind in supplying them 
with critically needed services and data 
The nature of their own highly individ 
ualized operations tends to restrict even 
word-of-mouth transmission of vital in 
formation. 

Flight Safety Foundation’s 
iurcraft safety program, organized is a 
result of early business pilot interest in 
developing a single-source of data (AW 
Sept. 12, 1955, p. 83), is making success 
ful headway on this major problem; it 
now has over 100 corporate dues-paving 
members compared to 30 shortly after 
it was formed about a year ago. 


business 


Finance Problem 


Although it has achieved consider- 
able success in developing a data collec 
tion and dissemination program, there 
are many improvements it would like 
to make. Finances still apply a brake 
to its development. The organization 
won't talk about its problems in this 
regard, but it is believed that the busi 
iircraft service function has a 
deficit of about 20% annually 

Inability of the U.S. Weather Bu 
rcau to keep its services growing in pacc 
with the rapid development of business 
flying helps spotlight one major cor- 
porate pilot problem. 

George F. Brewster, in charge of the 
inspection program in the Office of the 
Chief of the Weather Bureau, candidly 
idmitted that services have been unable 
to ‘keep pace with the demand. He 
touched on several new studies being 
made by the Bureau to speed up data 
transmission: 
¢ Development of an electronic con- 
trolled plastic weather map hooked up 
to centrally-located teletypes that would 
automatically plot weather changes and 
conditions by lighting up different color 
flags indicating presence of fog, hail, 
rain, etc. He noted that the Bureau 
is looking for good ideas from the clec 
tronics industry in developing this for 
nationwide application. 
© Hookup of transmissometer to a tele 
type so that airport visibility information 


Hicss 


96 


is automatically sent over the wires is 
under development at Jolict, Ill. Next 
step is to hook-up a ceilometer to the 
teletype to provide both types of data 
@ Development of a teletype machine 
capable of sending out twice as many 
words as the current rate of 
mately 60 per minute is in the works 

Brewster noted that one of the most 
urgently sought bits of weather data is 
information on the altitudes of cloud 
bases and tops. He urged pilots to note 
these when they are flying and report 
data, to weather people, along with any 
unusual weather, including 
turbulence, ice and other hazards 

Ihe Bureau will make it mandatory 
Aug. | for its weather observers to get 
data on cloud tops by calling the ai 
lines and other sources for reporting to 


appronl 


severe OF 


pilots 

Pilots at the meeting commented that 
thev had tried getting weather in flight 
by calling Flight Advisory Weather 
Service, but by the time they got their 
information they had traveled so far 
thev no longer needed it. Brewster ad 
vised thev call Interstate Airwavs Com 
munications Stations (INSAC), which 
have direct phone connections — to 
FAWS stations and they will get the 
data for transmission to the pilot 

Brewster also noted that pilots check 
the new CAA Flight Information 
Manual coming out July | for Weather 
Bureau unlisted —_ phone numbers 
Pilots commented that thev had been 
trving to get the LaGuardia station 
unsuccessfully, and Brewster replied that 


the station had been transferred to 
Idlewild and has a new unlisted num 
ber: OLympia 6-5364. 

He told the pilots that they should 
be sure they get a complete bricfing 
from weather people Somc._bricfers 
are new he pointed out, and they may 
not give complete data. He said it 
was a good idea for the pilot planning 
a long trip to call the briefer about 
12 hours ahead of time, and give him 
the details This will generally 
him time to work up more detailed data, 


give 


Brewster said 

Regarding a number of complaints 
ibout Bureau personnel, he admitted 
that there problems in getting 
good men for every spot “There 
ire four or five stations in the U.S 
that I have to hit every four or five 
months for a talk with personnel where 
I trv to get their thinking up to date 
ind convince them that airplanes are 
here to stav,”” he said 

Indications are that a 
develop in corporations setting up their 
own aviation weather advisory services 
Several corporation pilots stated that 
the ire negotiating with private 
forecasting facilities to 
corpora 


wec'c 


trend may 


weather serve 


them. In 
tions operating airplanes in one 
plan to split the costs 


Traffic Control 


Confidence that Edward P 
special assistant to President Fase nhower 
for aviation facilities planning, will work 
out a trafic control plan to unsnarl 


some cases several 


ireca 


Curtis, 


Chilean Air Force Trainer 


Fifty of these Chilean-designed-and-built Chincol primary trainers have been ordered by 
Chile’s air force. Powered by a 215-hp. Continental engine, the Chincol is of mixed 
It spans 34.11 ft., weighs 2,310 Ib. fully loaded 
Ihe Chincol can clear a 50-ft. obstacle 
It is manufactured by Fabrica Nacional de Aeronaves, Santi- 


ago, a national aircraft facility, which is also working on a jet-powered trainer. 


tubular, fabric and wood construction. 


and 1,628 tb. empty. Cruise speed is 115 mph. 


on takeoff in under 800 ft. 
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Business Jet Transport 
Market Stirs 

New York—A number of U. S. cor- 
porations are in the market for turbo- 
prop and jet-powered business transports 
md are discussing performance, avail 
ability and prices with several manufac 
turers, Aviation Week has learned from 
industry sources. Under consideration 
are: 
@ Fokker Friendship turboprop, to be 
built under license in the U. S. by Fair 
child Engine & Airplane Corp., Hagers 
town, Md. 


to Fairchild about the Friendship, a 


len corporations are talking 


half-dozen as far as the stage of delivery 
dates and prices. A few would be mul 
tiple orders. Johns-Manville is sched 
uling a Friendship delivery early in 1958 
Rolls Rovce 
Dart RDa. 8 engines and long-range ca 
Another 
interested prospect is Landis Tool Co 
@knglish Electric 


bomber. ‘Iwo or three corporations are 


The airplane would have 


pability for coast-to-coast hops. 


Canberra, twin-jet 
studying this airplane and one is about 
ready to talk over its release with the 
British government. An industry ob 
server with wide contacts among cor 
poration pilots said that if USAF were 
to make Martin B-57s available for civil 
ian purchase, there would be 20 oper 


iting in about a vear. 











present conditions was expressed b 
im Saint, former technical 
\ir Navigation & Development 
rd and now with An 


onsult mit 
IP ransport 


tated that the problem in the 
has been that too many com 
ittees working simultaneously resulted 


1: final recommendations being watered 


1 
l 
] 


down to a common denominator ti 
ep evervbody happy, preventing th 


Id approach needed 


Automation Task 


Saint emphasized that the immediate 
to put 
niques to work as fast as possible on 


problem wa iutomation tech 


the equipment now a\ ulable, casing 
ore spots it congested arcas and allow 
ing higher utilization of available trath 

1 and runways He said we now 
have the capability of putting an an 
plane “over the fence’ and onto the 
unway within plus and minus seconds 
of when it should be there, im cleat 
Present equipment 
ould permit up to 60 landings ind 
takeoffs per hour of mixed equipment 
per dual runways, such as those in 
peration at Chicago’s Midwar Airport, 
he said 

Discussions over the relative merits 
of X-band over C-band airborne weather 
radars brought out the opinion that 


or bad weather 
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AIRBORNE COMPONENTS 
IN MINIATURE 


SHOWN 1/4 SIZE 


SYNCHROS 


Kearfott (Penny Size) Synchros 
offer a reduction in diameter 
from 1.5 inches to .75 inches 
and in weight, from 5 oz. to 
1.75 oz. In spite of this reduc- 
tion, accuracy has been im- 
proved from 15 minutes to 10 
minutes max. error from EZ. 
Available as transmitters, control 
transformers, resolvers and differen- 


tials. 


SHOWN 3/4 SIZE 





Kearfott components satisfy 
ments for high accuracy, light weight and 


all require- 


small size 


KEARFOTT COMPONENTS INCLUDE: 
Gyros, Servo Motors, Servo and Magnetic 
Amplifiers, Tachometer Generators, Her- 
metic Rotary Seals, Aircraft Navigational 
1 other high accuracy mechan- 
ical, electrical and electronic components 


Systems, an 


Send for bulletin giving data of Counters 


and other components olf interest to you 











GYROS 


Kearfott 3" Vertical Gyro meas- 
ures only 3"x 3"x 4" and weighs 
3 pounds. It offers the same ac- 
curacy and dependability as its 
predec essor, three times its vol- 


ume and weight 


CHARACTERISTICS 
2 degrees of Jree i m, accuracy) 15 
minutes max. of Yo cone angle, and 
erection rate 3°/minute — normal 
Erection time — 30 secs max. from 


shion 





SHOWN 3/4 SIZE 


SERVO MOTORS 


Kearfott 


Motors measure only .750 inches 


(Penny Size) Servo 
diam. x .980 inches and weigh 
1.2 oz. They are ideal for instru- 
ment servo applications because 
of their high torque-to-inertia 
ratio and small size and light 
weight. 


CHARACTERISTICS 
Stall torque .33 oz.-in., no load 
speed 6400 R.P.M., time constant 
.0307 sec. 


A SUBSIDIARY OF GENERAL 
PRECISION EQUIPMENT CORPORATION 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J 


Midwest Office: 188 W. Randolph Street, Chicogo, Ill 
West Coast Office: 253 N 


South Central Office: 6115 Denton Drive, Dallas, Texos 


Vinedo Avenve, Pasadena, Calif 





Hyprauwtic Reseancu RY () 
AND MANUFACTURING COMPANY 


FEATURING EXTREMELY 


TORQUE MOTOR ARMATURE 


DRY COU TORQUE MOTOR 


ee 


\SOLATION DIAPHRAGM 
(FLUID BARRIER) 
NOZZLE \ e. ) 


HYDRAULIC AMPLIFIER 


POWER STAGE 
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SERVO VALVE 


LOW HYSTERESIS AND THRESHOLD 


DESIGNED FOR MAXIMUM RELIABILITY IN 
HIGH PERFORMANCE STABILIZATION 
AND CONTROL SYSTEMS 


Here is the first electro-hydraulic servo valve to 
combine precision hydraulic design and operation, 
with dependable dry coil construction — without 
sacrificing performance. 

The Hydraulic Research Dry Coil Servo Valve 
utilizes an isolation diaphragm that acts as a fluid 
barrier permitting coil and magnetic circuitry to 
operate in air for peak efficiency without danger 
of contamination. 

Added assurance of trouble-free performance 
is provided by five internal micronic filters of cor- 
rosion resistant steel. All oil passes through 
three stages of filtration before reaching hydraulic 
amplifier. 

Null adjustments, centering springs and control 
spool are all housed in the power sleeve. All are 
stainless steel and are not subject to different co- 
efficients of expansion. The result is excellent null 
stability under all conditions. Integral construc- 
tion of sleeve and adjustments, and micro finishes 
reduce valve hysteresis and threshold to absolute 
minimum with increased valve life a by-product. 

The Hydraulic Research Dry Coil Servo Valve 
is available in quantity for high performance flight 
control systems. 

WRITE FOR ADDITIONAL ENGINEERING INFORMATION 


HypRAULIC FESEARCH 


AND MANUFACTURING COMPANY 
Subsidiary of Bell Aircraft Corp. 
2835 N. Naomi Street + Burbank, Calif. + Victoria 9-2227 


CHALLENGING ENGINEERING POSITIONS OPEN 


(ACTUAL SIZE) 





WORLD'S FIRST AND ONLY STRAIGHT-THROUGH, SELF-SEALING COUPLING 








Sr 





This revolutionary super-quick, self-sealing disconnect 
instantaneously converts any fuel, oil, or fluid connection 
into a straight-through flow line! Coupled, pressure 
drop is equivalent to that of a straight tubing section 
. .. uncoupled, both ends are automatically sealed. Zero 
leakage is provided by a free-floating ball and self- 
cleaning teflon seat. 

A one hand operation requiring only one-eighth of a 
turn is all that is needed to connect or disconnect. A 
patented ball lock indicating complete coupling ous & 2 
and fee! also positively prevents uncoupling under 
wean ack Gade dal Ca 
Hose twisting is eliminated through the use of a swivel 
end that rotates for easy engagement. 

Eastern disconnects pass all applicable military tests 
and bear Wright Field Q.P.L. approval for use with jet 
fuels. They are presently being used as standard equip- 
ment in major military aircraft. 

Units are avoilable for pressures up to 4,000 p s i. 
and can be coupled and uncoupled with residual pres- 
sures up to 600 p s i. Disconnects can be supplied in a 
complete range of sizes from 4" — up. Write today for 
Bulletin H-101 containing complete technical and per- 


pe =: 


Fi 


229 RIVER STREET ORANGE, NEW JERSEY ORANGE 6-8080 


hy ft jae 





pur] , band 
\lain son 
low LIS ot the 


ground 


is. thc pretcrabl ty pe 
X-band 
military 
S for 


better ground mapping facility because 


numecrous 
radar beacons in the 
position fixing; it also’ has 
of its squared beam. 

Pilots showed interest in the training 
ids developed by the airlines for their 
One of the 
comprehensiv« booklets on 
cedure is put out by United Air Lines 
is Meteorological Circular 39 Flight 
Safety Foundation plans to get sufficient 
copies for 


crews using radar most 


this pro 


distribution among its cor- 
porate members 

Pilots with X-band equipment, in- 
the military ground 
beacons for position fixes can get the 
locations of the stations by obtaining 
Bulletin H.O. 520 from the U.S. Gov 
Printing Office, Washington, 


terested in using 


crnment 
Lk & 

Cost is 50 innually 

Positioning of the radar scope in the 
cockpit is generally a difficult problem 
The pilots were shown photos of ‘Trans 
World Airline’s installation in the cock 
pits of ics 1049G Super Constellations 
a retractable scope mounted between 
the pilots. It folds into the floor when 
not wanted 

Approximately 110-115 
dars, mostly X-band units, are now in- 
stalled in urcraft They 
are credited with casing the pilots work 
load fiving in bad weather by 
showing spots to avoid sufficiently in 
advanc« 
tend to lessen air-to-ground communica 
tions in bad weather. 


cents 


lirborne ra 
Corpor ition 
when 


to minimize detours; thev also 


cs 
mw SeF] 


Transiand Starts Ag-2 
Dealer Franchising 

\ tacton francl ised dealer hip pro- 
gram has been started by ‘Transland Co., 
lorrance, Calif., to handle sales of its 
new Ag-2 agricultural airplane, 
uled to make its first flight next month. 

The low-wing all-metal airplane, 
powered by a 450-hp. P&W = R9S5, is 


1 pa’ load exceeding 


S hed- 


designed to carry 
2.000 Ib 
ill dust in a 53-cu.-ft. fuselage hopper 
or 250-gal. of liquid in wing tanks, o1 
combinations 

Iwo Ag-2s will be tested simultane 
ously to qualify for CAA Part 3 and 
static trials. This program is expected 
to speed certification and 


Chemical loads can be cither 


deliveries 


Surplus Northrop Trimotor 


To Fly Mexican Lumber 

\ former USAF surplus trimoto1 
Northrop C-125 Raider transport will 
be used bv a Mexican lumber mill oper 
loads to and from 
1 +,500-ft. improvised landing strip 
built at 8,500 ft. on a mountain 

l'riplav Y Madcras, Durango, will fl 
10,000 Ib. of lumber from the mills on 
cach flight: the C-125 will haul 14,000 
lb. of machinery, fuel oil and supplies 
on return trips. The flights will take 
30 min., compared to several days by 
surface transport 

Ihe plane is one of 18 modified by 
their present owner, Frank Ambrose 
Aviation Co., Miami, Fla Their 
1,200-hp. Wright R1820-99 engines 
were replaced with 1,350-hp. R1820-56s 


itor to carrv heavy 


oF 


Pilotless Navions Test Remote Cameras 


Remote-control aerial photographic and television surveillance equipment will be tested by 


U.S. Army Signal Corps using a drone system developed by Temco Aircraft Corp., Dallas. 


Initial units of the complete system have been delivered to Ft. Monmouth, N. J., 


and Ft. 


Huachua, Ariz. The project is built around six modified North American QL-17A Navions 
with 42-lb. remote control autopilots operated by off-on radio signals and 250-Ib. ground 
control stations that can be transported in Jeeps. Ground control switches permit out-of- 
sight command of the Navions, signaling programmed maneuvers, 
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AVRO 
‘AIRCRAFT 


offers 
opportunities for 
these people— 
with or without 
aeronautical 
experience: 


Mathematicians « Computer 
Programmers « Aerodynamicists e 
Metallurgical Technicians e Stress 
Engineers ¢ Systems Engineers « 
Mechanical Engineers e« Flight Test 
Engineers « Controls Engineers 

e Aero Thermodynamicists « 
Vibration & Flutter Engineers « Civil 
Engineers for: Structural Analysis, 
tests, Design «e Computing Specialists 
e Draftsmen & Technicians 


Solving all aspects of aeronautical 
design provides you, as an engineer at 
Avro, with interesting and 
rewarding projects. You can further 
your career in a company where 
your talents are utilized 

and appreciated. At the same time, 
you enjoy the freedom 

of individualism and the power 

of teamwork. Your professional 
status and opinions are respected 
by your colleagues. 

Avro’s CF-100 all-weather, 

night and day, rocket-firing twin jet 
interceptor is an example of what 
this engineering team has done. 

In coast-to-coast service with the 
R.C.A.F. in Canada and also 
scheduled for NATO service 

in Europe later this year, the CF-100 
is only the beginning. 

You can be a useful member 

of Avro’s progressive design team, 


SIVRE 
y Aiwonnrr 


Write today to: 

“EMPLOYMENT MANAGER, 

BOX 4004, TERMINAL ‘A’, 
TORONTO, CANADA 


AVRO AIRCRAST 
LIMITED 
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WATER FLIES as Stinson Voyager test plane takes off from rough ground at Akron, Ohio. 


ie. 


‘Barrel Tires Get Rough Field Test 


Barrel-shaped thin-sidewall tires designed 
to operate at three-to-eight-pounds _ per 
square inch air pressures are being tested by 
Goodyear’s Aviation Products Division to 
increase the rough field capabilities of small 


They're easy to 
emove during seasons 


ater operations may not be 


planes. Compare (photo, right) the new 


FLOATS 
ast a really nimble 


istics on land. At I: 


amphibian! 


24-in.-wide Terra-Tire with a standard 6.00x6 


Fine Floats since 1925 


180. 


tire normally used on a Stinson Vovager. 


Goodvear is currently evaluating the new 


Available for prompt deliv- 


See your Cessna distributor or 


write for float brochure. 


landing gear at Akron Municipal Airport, 
Ohio. 


Already used by automotive vehicles, the 


Investigate how Edo amphibious 
ats will improve the usefulness of 


new Terra-Tires’ pliable sidewalls and low 


install, easy to r 


your Cessna 
when w 


desired. 


ery. 


pressures enable them to absorb or conform 
to uneven surfaces, lessening the danger of 


sudden swerves. Their wide tread is de- 


. over 


signed to glide over soft surfaces. 


a million landing flo 


a 


engine Pipers, Cessnas and many other types 


EDO CORPORATION: College Point, L.I., N.Y. 


Standard Edo floats available for all single 
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And you get such wonderful per- 


formance with the Edo 180.. 
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135 mph cruise, fast take-off from 
water, the nicest handling character- 


places—every lake, harbor, river, plus 


Suddenly, you have 
regular airports. 





The Perfect Amphibian... 
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with long-travel oleo struts. Surprisingly little 
weight penalty. 


Edo Model 289 amphibious floats feature re- 
tractable, wide-tread, four-wheel gear each 





HIGHSPEED TAX! RUN over 2x4-in. blocks is negotiated easily without swerving. 
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PRIVATE LINES 


Use of a helicopter to attract atten- 
tion to Wheelabrator Corp. display at 
Atlantic City foundry show recently 
suggests a wav for rotary wing aircraft 
operators to put idle helicopters to 
work on charter during similar events in 
their locales. Bell 47 chartered bi 
Wheelabrator had company’s namc 
painted on the side, used a temporary 
heliport on the beach and carried lucky 
ticket-holders over the city as prizes 
offered at firm’s display. 





Abitibi Power & Paper Co., Ltd., 
Toronto, Canada, acquired a DC-3 bus 
iness plane from Remmert-Werner, 
Inc., St. Louis. Seating 16, the planc 
has Bendix X-Band weather radar 


Royal Gull appointments: Gulf Air 
craft Sales, Houston, Tex., and Marinc 
Aircraft, Inc., Detroit, Mich., will han- 
dle sales of twin-engine business am 
phibian for Royal Aircraft Corp., Mil 


waukec 


Lund Aviation, Inc., New York City, 

1 distributor for commercial Aerojet 
General 15KS-1000 smokeless assist 
takeoff rocket units An increasing 
number of these are being installed on 
multi-engine business planes (AW Nov 
25, 1955, p. 60) to increase safety in 
cvent engine fails on takeoff or to aid 
operations from small airports 


for above-average 


Instrumentation Design Engineers 


Here is a future that combines maximum interest 
and excitement in the scope of the work you do, 
with exceptionally good prospects for rapid 
advancement. There is challenge every inch of the 
way in the Design Sub-Group of Flight Test 
Instrumentation here at North American’s Missile 
Engineering Headquarters. 


DESIGN PROBLEMS 
As we press on into the region of the multiple Mach 
number, instrumentation problems are appearing 
which are difficult of solution. Efforts are continu- 
ous in order to cope with the formidable tempera- 
tures and the critical high frequency effects being 


encountered. 


Airwork (New Zealand) Ltd., Christ 
Church, Piper distributor, has taken de- 
livery of 21 aircraft thus far this vear 
of all models. It has 14 more Pipers 
on order, all PA-18 Super Cubs 


Ot ei A oa 


DESIGN, LAYOUT AND FOLLOW-THROUGH 
TO COMPLETION 


« 


cae 8: 
s he 


Your time will be divided between initiating 


“ti 
Efex Wi 


designs, and analysis and coordination through to 


oe 


A 50,000-sq.-ft. aircraft shop, first i application. The Sub-Group, working from 
major segment of Southwest Airmotive 
Corp.’s $2 million expansion, is operat 
ing at Love Field, Dallas, Tex 


research, original ideas, rough schematics and 
breadboard, has a wide field: analysis of function, 


fee 
dee 


structure, operation, performance; miniature and 


A $3.5 million contract for aerial subminiature electronic applications; combating 


mapping of 19 railway stations and 
track in British Railways southern & 
castern regions has been granted Air 
Survey Co., Ltd., a subsidiary of Fairey 
\viation Co., Ltd. Railways plan to in 
stall new equipment and need accurate 
maps for planning layouts 


the problems of heat, rigidity, vibration and shock; 
besides the actual drawings and designs for the 
entire Group. Equipment ranges from conventional 
flight test instruments to specially developed types; 
the whole gamut of data gathering systems, both 
airborne and ground; complex radar and radio 


, : - control; computers, etc. 
Schrafft’s has entered the airport field ? 


with opening of a restaurant and bar a ; : 
at Westchester County Airport. Facility B.S. (Eng.) Graduates with strong academic back- 


provides full meals to snacks, also pre- | ‘ ground should lose no time in contacting: R. L 
pare in-flight lunches Cunningham, Missile Engineering Personnel 
Office, Dept. 991-20 AW, 12214 Lakewood Blvd., 


Cleanup tip: Safe Flight Instrument ge 
Corp., reports that it has taken up to Downey, Calif. 


60 Ib. of dirt out of its DC-3 business | 


= during cleaning interior and ex | N 0 RT H AM E Rp | C A N AV | AT | 0 N : | N C 2 
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“What do you 
need for a 





Frank W. Fink, V.P., Chief Engineer 


successful engineering career?” 


Your future is brighter at Ryan because of this unique combination of advantages : 


DIVERSIFICATION — Ryan is in all fields of aviation — 
Airframe — Propulsion — Electronics. 80 percent of Ryan 
engineering is challenging design work in Jet VTO — 
Global Navigation — Jet Drones — Missile Guidance — New 
Planes — Missiles —Jet Engine Metallurgy and Rocket 
Combustion. 


SIZE — With 750 in the Engineering Division, Ryan is 

Jet Aircraft big enough to be diversified — small enough to be closely 
knit. You will get stimulating, broad experience — never 
feel “lost in the shuffle.” 


STABILITY — In 33 years, Ryan has designed and pro- 
duced 25 different aircraft, missiles, drones and pioneered 
in jet propulsion — afterburning — CW Radar. 


GROWTH — Ryan Engineering Division has tripled in 
three years. Ryan leads in Jet VTO—Automatic Naviga- 
tion — other fast-growing fields. 


CLIMATE — You will enjoy sunny, clear-sky San Diego 
where living is unlimited — where the world’s best climate 
lets you swim, yacht, ski, golf, fly the year ’round. Where 
beaches, mountains, parks are minutes away. 


Ryan needs all types of Aeronautical and Electronics Engineers, 
Designers, Analysts, Specialists. Invest in your future. Act now by 
sending in the coupon below. All replies are strictly confidential. 


Mr. James Kerns 
Engineering Division, Ryan Aeronautical Company 
2703 Harbor Drive, San Diego 12, California 


Dear Sir: 
Please send me your free illustrated engineering brochure 


Name 


Address 





A MESSAGE TO AMERICAN INDUSTRY *® SECOND OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


Are We Losing 
the Race with Russia? 


THERE is new confidence in the Kremlin. One 
key reason is expressed in a recent boast of 
Communist Party Secretary Khrushchev: **The 
capitalists always regard our people as 
being backward, but today we have more 
engineers and more supporting engineer- 
ing technical personnel than any capital- 
ist country.” He promised that this lead 
would be widened and that communism would 
be victorious without war. 

This boast cannot be dismissed as communist 
propaganda. Admiral Lewis L. Strauss, chair- 
man of the U. S. Atomic Energy Commission, 
has warned: “In five years our lead in the 
training of scientists and engineers may be 
wiped out, and in ten years we could be 
hopelessly outstripped. Unless immediate 
steps are taken to correct it, a situation, 





Engineering Graduates in the United States and Russia 
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already dangerous, within less than a dee- 
ade could become disastrous.” 

This second editorial in a series on the short- 
age of scientists and engineers is designed to 
explore as carefully as possible the facts and 
the implications of the new emphasis on techni- 
cal training in the Soviet Union. It draws 
heavily from the authoritative book Soviet Pro- 
fessional Manpower, prepared for the National 
Academy of Sciences and the National Research 
Council by Nicholas DeWitt of the Russian Re- 
search Center of Harvard and released recently 
by the National Science Foundation. 


Trend Is Against Us 


If the Soviet Union already has a lead in 
technical manpower, it is not very great. Both 
the United States and Russia now have around 
a million scientists and engineers. About a third 
of the Russian engineers were trained on in- 
ferior pre-1935 standards. It’s the trend — 
shown in the chart — that is alarming. 

Over the last five years we have turned out 
only 142,000 engineers, compared to an esti- 
mated 216,000 in Russia. In 1955 our output 
was around 23,000 compared to their 63,000. 
Over the next five years our projected output is 
153,000, against at least 400,000 in Russia. 
There will be an additional 150,000 or more 
in the satellites and Red China. 

In Russia, 30°% of the college students are in 
engineering, compared to 8% here. Another 
30° or more take degrees in natural sciences. 
Moreover, unlike ourselves, the Russians are 





ploughing back a large proportion of their 
science graduates into teaching, which implies a 


rapid buildup in the future. 


Quality As Well As Quantity 


It would be foolhardy to assume that these 
new Russian graduates are inferior to ours in 
the quality of their technical training. They 
start out with much more intensive mathemati- 
cal and scientific preparation at the high school 
level. They study harder and longer in college, 
with more laboratory work and more practical 
training. Their courses and textbooks seem to be 
as thorough as ours. Even though the Russian 
graduates may be overspecialized, they get 
results. 

These results have been striking. The Rus- 
sians developed both A-bombs and H-bombs 
faster than we expected, and it’s not certain 
that they had to rely much on espionage. They 
pushed ahead of us for a while in jet fighter 
design, and they showed up with a fleet of long- 
range bombers well ahead of schedule. They 
are crowding us on nuclear power, electronics 
and automation. There are grave fears that they 
have established a lead in the vital field of mili- 
tary rockets. 

The goal of Soviet scientific manpower policy 
includes not only weapon supremacy but also 
leadership of the neutral and uncommitted 
areas of Asia, Africa and the Middle East. The 
Soviet leaders may be bluffing in their offers to 
export capital, but they are preparing to export 
Russian scientific and technical know-how in a 


big way. 


How They Do It 


The Russians are determined to win the race 
for scientific supremacy, and they do not count 
the cost. They pay their scientists and engi- 
neers salaries that seem fantastic when 
compared with other Soviet incomes. 

Senior professors, research scientists and top 
engineers are a major segment of the Russian 
elite. Their incomes are frequently six to ten 
times the average industrial wage. (In the U.S. 
six to ten times the average industrial wage 
would be $25,000 to $40,000 a year.) Housing 
and other privileges are correspondingly lavish. 
While preaching equality, the Soviets use capi- 


talistic incentives far more boldly than we do. 
Indeed, practicing engineers and scientists have 
been complaining about the exalted status of 
professors and top research people, and salary 
scales are now being adjusted to give greater 
emphasis to practical results. 

The Russians are also generous in their 
aids to education. Tuition has just been made 
free at all levels. Undergraduates receive 200 to 
500 rubles a month and graduate students 800 
rubles (about equal to an industrial wage) to 
cover living expenses. The biggest stipends go 
to science and engineering students. College 
students are deferred from military service, and 
engineers and scientists often enjoy continued 
deferment even after graduation. 

Finally, the Soviet leaders can channel 
engineers and scientists — and all other 
human and material resources — into any 
area they choose. And the areas the Soviet 
leaders choose are predominantly those that con- 
tribute to military or political objectives, rather 


than to a better life for consumers. 


What’s Our Answer? 


We are certainly not going to adopt 
Soviet methods. We do not want scientific 
robots, but free men, able to understand 
and add to our democratic heritage. At 
the same time, our world leadership in 
technology — and perhaps even our sur- 
vival as a nation — will be threatened if we 
allow ourselves to lag far behind Russia 
in the training of scientists and engineers. 
Ways to keep the United States in the race will 


be discussed in a later editorial in this series. 





This is one of a series of editorials prepared by 
the McGraw-Hill Department of Economics to 
help increase public k nou ledge and under- 
standing of important nationwide develop- 
ments of particular concern to the business 
and professional community served by our 
industrial and technical publications. 

Permission ts freely extended to neu spapers. 
groups or individuals to quote or reprint all or 
parts of the text. 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 














Boeing engineers meet two pressing jet-age problems 


Many different kinds of Boeing engi- 
neers have worked together to develop 
the prototype sound suppressor top and 
, shown inst itled 


thrust reverser ( bottom 


on the Boeing 707. On production 707 
ict airliners, however, the two will be 
combined into a single unit capable of 
performing the duties of both the sup 


yressor and reverser. Test results have 


| 
been so satisfactory that Boe ing has con- 
tracted to deliver 707s to airlines, begin- 
ning in late 1958, equipped with sound 


suppressor-thrust reversers. 


This is an example of the many impor- 


tant contributions Boeing engineers— 
mechanical, civil, electrical and aeronau- 
tical, as well as specialists in physics, 
mathematics, acoustics and other fields— 
are making toward the progress of jet- 


age aviation. 


Their work is challenging and creative, 
at the very frontiers of engineering 
knowledge, on the B-52 jet bomber, the 


KC-135 tanker-transport, the 707, the 


BOMARC IM-°9 weapons system, and 
future. Boeing is an 


than 


on aircraft of the 
“engineers company,” with more 


6,000 technical graduates employed. 


Boeing now employs more than twice 
peak of 


But, because of steady ex 


as many engineers as at the 
World War Il 
pansion, more topn ttch technical men 
are needed. They will work with suyx rb 
facilities, including the multi-million-dol 
Test Center, the 


equip 


lar new Boeing Flight 
latest data 
ment, and a new wind tunnel, 
will be in operation shortly, capable of 
velocities up to Mach 4. 


electronic reduction 


M hic h 


Boeing engineers work in closely knit 
project teams. There are regular merit 
reviews, individual recognition and 
ample scope for creative expression. En- 
gineering aides and draftsmen handle 
routine jobs, freeing engineers for the 
numerous stimulating assignments. 


Life is pleasant for Boeing engineers 
and their families in the progressive, com 


fortable-size communities of Wichita and 
Seattle. How would you like to do inter 
esting and vital work with one of the 
world’s le ice rs in aviation Inquire now 
about an opening on one of Boeing's re 


search, design or production teams. 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Co., Dept. C-52, Seattle 14, Wash. 
R. J. B. HOFFMAN, Administrative Engineer 
Boeing Airplane Co., Dept. C-52, Wichita, Kansas 
if you want further information on the advan- 
tages of a career with Boeing, please send cou- 
pon to either of the above addresses 

Name 


College(s) Degree(s) Year(s) 
Address 
City 


Telephone number 


SBOEMNG 


Aviation leodership since 1916 
SEATTLE, WASHINGTON WICHITA, KANSAS 
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THE ONE AIR RESEARCH and 


TIMED TO FEATURE 


AIR RESEARCH AND DEVELOPMENT PROGRAM as determined by the 1957 fiscal Air- 
power budget now in debate and to become effective July 1, 1956. 


SPECIAL COVERAGE of the latest critical areas of research—astronautics, super aero- 
dynamics and human factors. 


UP-TO-THE-MINUTE RESEARCH DEVELOPMENTS in avionics, aeronautical engineering 


and missile engineering. 


ON-THE-SPOT REPORTING at all the 12 research and development testing centers of 
AIR RESEARCH AND DEVELOPMENT COMMAND of the United States Air Force 
by AVIATION WEEK’s technical editors — the largest technical staff in Aviation 
publishing. 


ONLY ONE ARDC EDITION in 1956 will satisfy aviation’s “need to know”, with a presentation of the ARDC story. 


oo 
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DEVELOPMENT COMMAND EDITION 


.. . over 80,000* Engineering-management 
men will read and refer to this vital edition and 
several thousand copies will be made available 
for special service uses. 

Your advertising message placed in the ARDC 
issue will reach Aviation’s most influential au- 
dience. 


* AVIATION WEEK average net paid ABC circulation 
June-December, 1955; 54,548. Paid circulation of 
current issues; 59,859. Recent readership research 
by Advertising Research Foundation shows 1.4 read- 
ers for every subscriber copy of AVIATION WEEK 
(readership determined by personal interview using 
strict recognition test. Current print order 64,293 
copies. 


Get immediate attention for your ARDC EDITION advertising needs, 
by contacting YOUR AVIATION WEEK REPRESENTATIVE. 


District Offices: New York 36, 330 W. 42nd Street; Philadelphia 3, Archi- 
tects Bidg., 17th & Sansom Sts.; Cleveland 15, 1510 Hanno Bidg.; Chicago 11, 
520 N. Michigan Ave.; Dallas 2, Adolphus Tower Bidg., Main & Akard Sts.; 
San Francisco 4, 68 Post St.; Los Angeles 17, 1125 W. Sixth St.; Atlanta 3, 
801 Rhodes-Hoverty Bidg.; Detroit 26, 856 Penobscot Bidg.; Boston 16, 350 
Park Square Bidg.; London EC 4, 95 Farringdon St.; Paris 8, 5 Ave. George V. 


AVIATION WEEK 
A McGRAW-HILL PUBLICATION 











EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—executive, management, technical, selling, office, skilled, manual, ete 







Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
NATIONAL Part Time Work Selling Opportunities Offered Labor Bureaus 


COVERAGE DISPLAYED —— UNDISPLAYED 
The advertisir rate is $27.60 per inch for a advertising $2.10 per tine, minimum 3 lines To figure advance payment 
contract fb 


appearing n othe han a as Contract rates count 5 average words as a line. 
roted of lest Box Numbers— counts as | line 
- Position Wanted ads are '> of above rate 
is me %” verti 2 
An advertising inch measured %” vertically on s column Discount of 10°, if full payment is made in advance for 4 con 
3 columns—30 inches to a page secutive insertion 
Subject to Agency Commission Not subject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P.O. Box 12, N. Y. 36, N.Y 


AEROLAB B.47 


MODEL & MACHINE DESIGNERS: 
Above average opportunity for men Fd RS t 
of above average intelligence and 
ability who can demonstrate origi 
nality in the design of mechanical eq OT 
components which, for reasons of L 


space, weight, function, stress, tem- 


perature, etc., are critical. Must be AND 


able to cerry a project to completion 


including preparation of neat, finished K SYSTEM 
drawings, reports and do liaison work 




















TEST ENGINEERS 


DO YOU LIKE YOUR 
ENVIRONMENT? 


Investigate the Environment created at | 
| AC for its Advanced Development Pro- | 
grams on Missile Guidance and Air 













craft Fire Control Systems 





} with shop and contractor personnel " 
OUR Seek your own level in work with a Operator / Navigator 
Il rapidly expanding highl vali 
L sma pidly exp g highly q 
ENVIRONMENTA fied group of engineers on a wide Openings call for initial assignment to 
LABORATORY variety of interesting projects includ- B-47 operation supporting important R 
ing free flight missiles, wind tunnel and D missile project at Holloman Air 


is one of the most Versatile Laboratories in 









models, wind tunnels, instrumentation, 
and other cerophysics research equip- 
ment. Opportunities are available in 


Coll P Y in Pas- 
ee eae oe Se oe ree Pilot should have 4,000 hours flying 
/ ; time, 200 hours as first pilot in B-47 and 


RESEARCH MACHINISTS AND —sabbagcad eoranncaalinnes Aibionata $7 
METAL MODEL BUILDERS: license and instrument rating requested. 


Diversification and opportunity in the 
field of high quality work on rocket 


Force Base. Generous travel and mov- 
ing allowances will be paid 






the country and is in the process of oa 
Major, Permanent Expansion. Men hired 
will enjoy working with the finest of test 






equipment and facilities, together with 






top men of the field 











We are currently engaged in the following 
Types of Test Activities 






For immediate consideration, contact 
Mr. J. R. Willson, telephone ORegon 






VIBRATION TESTING 






COMPLEX WAVE ANALYSIS models, guided missiles, precision sub- 8-9111, Ext. 2412, Northrop Aircraft, 
assemblies and accurate mechanisms Inc., 1001 East Broadway, Hawthorne, 
LOW TEMPERATURE - ALTITUDE Carry through all operations from California. 






making templates to hand filing three 
dimensional contours. 


AEROLAB DEVELOPMENT COMPANY 


330 W. HOLLY PASADENA 3, CALIF. 






HIGH TEMPERATURE 
RELIABILITY EVALUATION 
INSTRUMENTATION 







NORTHROP 


AIRCRAFT, Inc. 








Write Mr. J. Heffinger 
Supervisor of Salaried Personnel 



















AERONAUTICAL 
engineer ENGINEERS 


MISSILE GUIDANCE “PRINCETON UNIVERSITY 
: SPECIALIST Erected opens ont enter 


$10,000 Se tape be nan me eal 
PLEASE REVLY TO MR 
L. GOLAND 
PORRESTAL RESEARCH CENTER 


PRINCETON UNIVERSITY 


necting ta ede PRINCETON, NEW JERSE 





AC 






The Electronics Div. 


General Motors Corp. 






Milwovkee 2, Wis 







































RESEARCH and DEVELOPMENT 
Attractive Openings—aAll Levels 


AERODYNAMICS Structures 
Flight Test Dynamics 
Design Drafting 
For ENGINEERS with and without 
Rotary Wing experience 














PILOT 


Your resume will be treated confidentially and will Please reply mn confidence to: Have Need For Experienced Multi-Engine Pilot 
receive prompt attention. Write to = With Good Instrument Experience Who Can Fly 
Executive Trips And Sell For Distributor Of Avia- 
Administrative Engineer P-1464, Aviation Week tion Radios And Aircraft. Send Complete Resume 
> . , First Letter 
KELLETT AIRCRAFT CORP. 350 W. 42 St., New York 36, N. Y. P-1713, a n We 
Box 468, Camden 1, N. J. 0 W. 42 St., New ¥ 6. N.Y 
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and how about yeur tomorrow? 


You're a creative engineer. Today you are practicing your \profes- 
sional specialty in one of the many phases of modern aviation. 
Because you have faith in your ideas and your ability to make them 
work, you welcome the challenge of helping transform them into 
realities that will pay oi. 

But possibly you find that, all too often, the burden of non- 
professional tasks consumes a great part of your creative time. 
Perhaps you seek a place where you can contribute your technical 
abilities to vital aviation problems—a place where you can see your 
ideas really put to work. 

Well. this may be the opportunity you have been waiting for. 
Because of our continued growth and increased diversification, we 
must expand our creative engineering staffs at both Akron, Ohio, 
and Litchfield Park, Arizona. Here at Goodyear Aircraft, you will 
find unlimited opportunity for professional development in nearly 
every phase of aviation. Here you will find the stimulation of crea- 


tive challenge and the satisfaction of realistic accomplishment. 


As a Goodyear Aircraft engineer you will come to know that here 
your every idea has a chance. And, to help you prove them, you 
will have at your disposal the most modern facilities available, 
including one of the largest computer laboratories in the world. 
For we have long known that the freedom of creative thought and 
expression enjoyed by our engineers is a major factor in maintain- 
ing the position of Goodyear Aircraft among the leaders in aviation. 


You will find salaries and benefits liberal. And as an example of our 
vital interest in technology, a company-paid tuition program lead- 
ing to advanced degrees has been established at nearby colleges. 
For further information on your career opportunities at Goodyear 
Aircraft, write: Mr. C. G. Jones. Personnel Department, Goodyear 
Aircraft Corporation, Akron 15, Ohio. 


They‘re doing big things at 


GOOD/YEAR AIRCRAFT 


THE TEAM™ o TEAM™ wiwths in AERONAUTI!I 
1) 


AVIATION WEEK, June 4, 1956 





EMPLOYMENT OPPORTUNITIES 








~ 


ga 
Scientists and A RODYNAMICS AND Aeronautical 


PROPULSION Engineers 
RESEARCH hi 


(0 10,000 
BATTELLE INSTITUTE, an endowed - ~ 
research organization of 2500 i iS 


engineers, scientists, and service 


personnel, has openings on its pro- 


‘sonal ior hoe mis. | STIMUAting 


Ph.D. degrees in the aero- 


nautical sciences and an interest in 


. 
fundamental and applied research. Airborne 
FOR AN OPPORTUNITY TO: Perform research on prime and sub 
Air Force contracts... Apply aeronautical knowledge to in- Wea ons 
dustrial and commercial problems ... Engage in cooperative 
research with experts in all fields of science and technology . . . 


Enjoy professional environment, competitive salaries, vacations, 
and pension plans equal to any. VS ems 
Write to: TECHNICAL PERSONNEL DIRECTOR Project 


BATTELLE INSTITUTE, COLUMBUS, OHIO 
You will be challenged 
by the severe 
environmental 


conditions encountered 
ENGINEERS Yy in supersonic flight. 
New concepts in 
RN Y= mechanical designs are 
a sad required to deal with 
THERE’S A™ y previously unexplored 
-FUTURE states of temperature, 


4 WwW altitude, shock, 
//\\ vibration and humidity. 

Degree, plus experience 
in design of aircraft 


FOR YOU AT CONTINENTAL structure and 
mechanisms or design, 


of aircraft control 
Continental Aviation & Engineering Corp. is constantly increas- seh acini en 

ing its staff of competent specialized personnel to meet the a 
growing demands in the development of specialized power preter“ daslon 
packages. The small and medium gas turbine engine program engineer, grow now 
at CAE is progressing rapidly and offers engineers and tech- thru this truly 
nicians a challenging career coupled with many extra job advanced effort, on a 
benefits. If you hold a degree in the AERODYNAMICS, METAL- Sane Gf Crentsve 
LURGY, MECHANICAL or DESIGN ENGINEERING fields, con- te aa me 
tact CAE and investigate the ~~ electronics! 
opportunities that can be yours. 








To arrange confidential in- 


ADDRESS: ‘Salaried Personnel” 5 terview, send resume to 


CONTINENTAL AVIATION & ENGINEERING CORPORATION a aren « 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 
SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION a 




















EMPLOYMENT OPPORTUNITIES 
PSE GE ZTE A gine bees 


a | 
one g 3d 





- 


ENGINEERING | | he ucae 
for the Erte 





FUTURE 


Are you an engineer or special- 
ist interested in making your 
contribution to the advancement 
of highly complex aeronautical 
test facilities? 


SUPERSOMO & HYPERSOME 
WIND TUNNELS and POWER 
PLANT TEST LABORATORIES 


Sverdrup & Parcel, Inc., design- 
ers of the Arnold Engineering 
Development Center and many 
other installations, is engaged 
nationally and internationally in 
design and consultation of ad- 
vanced and unusual test facili- 
ties for national defense and for 
pricate industry. 


Openings exist for two or three 
well qualified men in senior de- 
sign or project engineer cate- 
gories and for two or three men 
with lesser experience but good 
promise. The wide variety and 
unique character of our work 
offers challenging problems and 
provides excellent opportunity 
for individual development and 
advancement. 


Starting salary and extent of re- 
sponsibility are commensurate 
with ability and background. 
Fringe benefits include an at- 
tractive Employee Benefit Plan 
which provides insurance fea- 
tures and retirement income; 
paid vacations, holidays and 
sick leave; overtime rates; Blue 
Cross plan. Probably the great- 
est benefit is the opportunity to 
practice professional engineer- 
ing in a professional organiza- 
tion under professional condi- 
tions. 


Your letter of inquiry will re- 
ceive prompt attention and re- 
ply. Please write fully advising 
availability for personal inter- 
view, to— 


SVERDRUP & PARCEL, INC. 


Engineers—Architects 


915 Olive St. Lovis 1, Mo. 
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New Missile programs are being undertaken 
—research and development teams are 
being formed for Engineering adventure 
almost beyond the most vivid dreams. 
Would you like being a part of CROSLEY'S 
trailblazing’ 

You could expect an assignment in one of 
the following fields: 

Guidance Systems 

Telemetry 

Radar 

Viniaturization 

Control Systems 

Heat Transfer 

Stress Analysis 

Aerodynamics 

Fuzes 

Facilities 


Launching Equipment 
(design and development) 


Special consideration will be given to 
men with advanced degrees. A subsidized 
education program enables CROSLEY 
employees to take additional courses or 
to work towards higher degrees. Liberal 
medical and life insurance, company- 
paid packing, moving, and relocation 
allowance, including 15 days’ subsist- 
ence. For further information send your 
resume to—Dept. T. 


D. B. Nason 


Vice President and Director 
of Engineering 


Crosle mn > 


Avco 


MANUFACTURING CORPORATION 


2630 GLENDALE-MILFORD ROAD 
EVENDALE, CINCINNATI is, OHIO 





“Known Tor The NEWEST— 
Respected For The BEST” 
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NEEDS 


HYDRAULIC 
RESEARCH 
ENGINEERS 


To Develop TEST FACILITIES for Jet Engine Fuel 


Working with: 
High Energy 
Fuels at 
Extremes of 
Temperatures 
and 

High Pressures 


Control Systems and Components. 


Test Stands 


Environmental 
Test Cells 


Remote 
Instrumentation 


Servo Operated Afterburner Fuel Controls, Inlet Temperature and Turbine 
Speed Sensing Electro-Hydraulic Servo Controls. 


Applicant should have B.S. Degree Plus 4-6 Years Experience Relative 
to Hydraulic Engineering, Valve Design, Hydraulic Servos, Instru- 
mentation and Testing of Fluid Control Devices, or Other Associated 
Fields.— Write to Mr. J. Heffinger, Supervisor of Salaried Personnel 


AC THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WISCONSIN also FLINT 2, MICHIGAN 


ENGINEERS 
SCIENTISTS 


Make More Money 
—Improve Your Position 


DECISION/INC is retained by 
leading manufacturers and research 
firms in all sections of the country 
Our clients pay us to find you! No 
obligation to you—no cost whatsoever 
Completely confidential. 


All you have to do is send us your 
name, type of work, company and home 
address. We will forward brief forms 
to your home. We will then present to 
you various openings in diversified 
companies from which you can choose 
the one you like best 


If you would like to know what you're 
really worth, write, phone or wire us 
nou! 


DECISION/INC 


Management and Recruitment Consultants 
Oliver P. Bardes, President 


1470 FIRST NATIONAL BANK BUILDING 
CINCINNATI, 2, OHIO 








Ww 

VERTOL - 

oa, mtv i tera ht Cotporation____ 
In keeping with its 
EXPANSION 
in the Research and 
Deveiopment of Ver- 
tical Take Off and 
Landing Aircraft, is 
seeking a 


CHIEF OF OPERATIONS 
RESEARCH 


The individual needed f 


it will be his responsibility | 


Salary will be commensurate 


Frank S$. Coe 
MANAGER, PERSONNEL ENGINEERING 


MORTON, PENNA. 
(SUBURBAN PHILADELPHIA 





Openings 


in Florida... 
Instrumentation 
Engineers 

... Up to 


59,300 


Electrical Engineers 
with experience in 
Radar, Telemetry, 
Timing or 
Communications. 


Challenging problen 
associated with the 
precision 
instrumentation for 
tracking of high 
velocity missiles being 
tested over a course 
that extends thousands 
of miles. 


Pleasant family living 
on Florida’sCentral East 
Coast. Unprecedented 
opportunities with 
world leader in 
electronics. 


To arrange confidential 
interview, send resume 
to 

-1706, A 
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SCIENTISTS and ENGINEERS © 


REPUBLIC AVIATION ANNOUNCES 


THE FORMATION OF ITS 
FOR BASIC STUDY IN AEROPHYSICS 


DR. THEODORE THEODORSEN 


APPOINTED DIRECTOR OF NEW CENTRALIZED RESEARCH ACTIVITIES 


Republic Aviation is proud to announce the formation of the Scientific Research 


Staff, concentrating all company-wide fundamental research in one central group... 
broadening and deepening the scope of its theoretical and experimental investigations. 


The company counts itself fortunate in obtaining the services of Dr. Theodore 
Theodorsen, discoverer of many basic aerophysical principles, as Director of its Sci- 
entific Research Staff. This group is charged with: 


“concentrating all fundamental research, from whatever source, that 

is vital to the continued growth of aeronautics...recommending basic 

theoretical and experimental approaches and their efficient execu- 

tion, working on the solution of advanced research and development 

in aerophysics, as applied to possible new aircraft and uses.” 
The best available talent that can be brought together from both inside and outside 
the company is now actively being assembled. Scientists and engineers already emin- 
ent in their respective spheres can find important roles on this program. A group of 
younger men will assist them. Close contact with Government and industrial research 
institutions and the full facilities of Republic Aviation will be at their disposal. 


Republic invites the application of “creatively-unhampered” scientists and engineers 
specializing in: 
GENERAL PHYSICS e FLUID MECHANICS ¢ AERODYNAMICS 
STRUCTURES ¢ THERMODYNAMICS « SERVO-MECHANISMS 
FLUTTER AND VIBRATION « INSTRUMENTS ¢ MATHEMATICS 
NUCLEAR PHYSICS e ELECTRONICS 





Dr. Theodore Theodorsen, Ph.D., Physics, Johns Hopkins U; formerly consultant 
Air Research, U.S. Research and Development Command; Vice President and 
Dean of Engineering, Tech. Inst. of Aeronautics, Rio de Janeiro; Consultant, 
Sikorsky Div. of United Aircraft; Chief of Physical Research of NACA at Langley 
Field 1929-1946; originator of exact theory of pressure distribution on airplane 
wings; theory of wing-flutter; theory of dual propellers; structure of turbulence ; 
author of numerous technical papers; Fellow and founding member, IAS. 











Please forward comprehensive resume to: 
DR. THEODORE THEODORSEN 
Director Scientific Research Staff 
SPIE PUI se AVIAIZay 
FARMINGDALE, LONG ISLAND, NEW YORK 
AVIATION WEEK, June 4, 1956 





EMPLOYMENT OPPORTUNITIES 





INERTIAL NAVIGATION 


Inertial Navigation offers the most advanced concept in guidance 
requiring no terrestrial source of energy or information, no earth- 
bound direction once the ultimate destination is selected. It offer 
the most promising solution of the guidance problem for the long- 


range missile 


While the principles are simple, the realization involves advanced 
creative engineering. ARMA's many successes in the creation of 
precision instruments and systems for navigation and fire control, 
especially precision gyroscopic reference systems for all applica- 
tions, fit it uniquely for a major role in this advanced area 


The height of imaginative resourcefulness and engineering skill 
are required to create the degree of precision —hitherto unattained 
—in the components essential to the guidance of advanced missile 
systems —the gyros, accelerometers, and computer elements. Minia- 
turization must be coupled with extraordinary ability to provide 
utmost accuracy under conditions of extreme velocities, tempera- 


) 


tures, and accelerations 


There's significant scientific progress to be achieved at this leader- 
ship company and individual renown to be won, by engineers 
associated with ARMA’s Inertial Navigation Program. Many sup- 
plementary benefits make a career here doubly attractive. ARMA 
engineers are currently working a 48 hour week at premium rates 
to meet a critical demand in the Defense Dept's missile program 
Moving allowances arranged. 

Salary — up to $15,000 


(Commensurate with experience) 


Send reaume in confidence to: 
Manager of Technical Personnel, Dept. 674 


MPAA 


Division of American Bosch Arma Corporation 
Roosevelt Field, Garden City, Long Island, N. Y. 





MFP MOLE GHHOUNCES 


_ 
_ 


derclopment program for arn advanced Atr Force missile 


Immediate openings 
for Supervisory and 
Staff positions aa 
well as for 
Senior Engineers, 
neers, and 
Associate Engineera, 
experienced t) 
Systems Evaluation 
Gyroscopics 
Digital Computers 
Accelerometers 
Telemetry 
Guidance Systems 
Reliability 
Stabilizing Devices 
Servomechanisms 
Automatic Controls 
Thermodynamics 
Environmental 
Research 
Weight Control! 
Transformers 
Production 
Test Equipment 








Engineer For 


THE 
APPLIED PHYSICS 
LABORATORY 
of the = 
JOHNS HOPKINS 
UNIVERSITY 


G 


: 


offers an exceptional opportunity to qualified men 
who want to advance themselves professionally in 
the GUIDED-MISSILE field. The Laboratory has 
a reputation for the recognition and encouragement 
of individual responsibility and self-direction. 


Our program of 


GUIDED MISSILE RESEARCH 
and DEVELOPMENT 


provides such an opportunity 
for men in: 


SUPERSONIC MISSILE DESIGN — WIND 
TUNNEL TESTS and DATA ANALYSIS— 
RAMJET DESIGN and ANALYSIS—MISSILE 
SYSTEMS DEVELOPMENT — DESIGN and 
LAYOUT OF MISSILE COMPONENTS — 
RESEARCH and ANALYSIS IN AERODY- 
NAMIC STABILITY & CONTROL 


Please send resume to: 


T 


Advanced Equipment 
Concepts in 
Aerodynamic Design 
— of Axial Compressors 


D f 


d resume to: 


MR. MARK PETERS 
chneal Recruit 
Alroraft Gas Turbine Divisi 


GENERAL Q@ELECTRIC 


ng Building 100 


o 





ENGINEER 
FIELD SERVICE 


To contact Airforce and Navy operating 
bases. Must have about five years ex 
perience with airframe or engine company 
in field service department. Should be 28 
or over, and have college and engineering 
background. Excellent opportunity in 
company with liberal employee benefits 
including profit sharing retirement plan. 


Address replies to: 


J. M. Wehrly, Personnel Manager 
Wm. R. Whittaker Co., Ltd 
915 North Citrus Avenue 
Los Angeles 38, California 








INTERNATIONAL SALES PROMOTION 
DIRECTOR 
Thoroughly qualified to execute sales promotion tr 
the international aviation equipment industry 
liaison between manufacturers & customers’ pur 
chasing personnel; preparation of copy for aviatior 
directories & publications. Young, single, B.A 
M.A., with major & thesis in Business Administra 
tion 
Box AW-1355, 221 W. 41 St., N. Y¥. 36 








AVAILABLE 


10. AIRLINE COLOMBIAN PILOTS 
8. TO 12000 HRS 
QUALIFIED: DC-3-C-46—DC-4 
L-7-49-A—L-10-49-G 
QUALIFIED BY P.A.A. ON L-7-49 
AND L-10-49. 
QUALIFIED: NEW YORK AREA 
AND TRANSATLANTIC. 


CONTACT 
ASOCIACION L’OLOMBIRNA DE 
AVINDORES CIVILES ¢ CALLE 24 
7-34 BOGATA ¢ COLOMBIA .- S.A. 











REPLIES (OB \ \d 
VEW YORK: Bort 
CHICAGO \ Vv j 
SAN FRANCISCO: 68 P 
LOS ANGELES: 11 “ 


POSITIONS VACANT 


Analysts—tTraffic & Economics, Executive 
offices in eastern cit \we preferred 


P-1155, Aviation Week 


Pilot: For Charter Operations June 15-Octo- 
he 1 IFR experience required Old Colony 


se ce Corporation Vineyard Haven, Massa 


chusetts. 


Breezetunnel Attendant—to restrain plant re- 
action for thrust-producing bumblebee hot 
with high quantt tate hormone Als« 
console those fr “i stin s co 
rom omni-directi ght to 
ward displacement 

conversion factor qualifications 
hanger moment rele d by NACA in RMemo 
l SAO These forgotten footpounders ank 
tide rose in 

B 10 


augment 


static equilibrium buoyan« as 
rear of channel Apply Airco 
Catasauqua i and learn 
thrust, reduce all, tie barge at low tide, 
or replace the 3 


POSITIONS WANTED 


Pilot, ATR, 7800 hours, 4200 multi-engine 
command, age 37, married, excellent refer- 
ences. Available two weeks. PW-1771, Avia- 
tion Week. 


Pilot 7.500 hrs. ATR. Extensive DC-3, DC-4 
capt. time. Age 34 married. Desire corp. or 
sales flying position. Admin. experience. 
avail. July. PW-1811 Aviation Week 





Professional Staff Appointments 





WANTED 


AIRLINE OPERATIONS ENGINEER 


APPLIED PHYSICS LABORATORY For overall management engineering mainte- 


nance base, airline operation and small man- 


THE JOHNS HOPKINS UNIVERSITY ——. eae ao tee Oe 


Inc., Cape May County Airport, 


8615 Georgia Ave., Silver Spring, Maryland Box 234, Wildwood, New Jersey 











An employment advertisement in this 
EMPLOYMENT OPPORTUNITIES section 
will help you find the engineers you need. 
It’s an inexpensive, time saving method 
of selecting competent personnel for 
every engineering job in the Aviation 
field. 
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G.M. ELECTRONICS DIVISION 


offers challenging, pioneering oppor- 
tunities to ambitious men. We ex- 
tend a cordial invitation to every 
deserving Engineer and Designer to 
write us their wants. We may be 
able to supply the square hole for 
the square peg! 


@ 





AC SPARK PLUG @ 


EMPLOYMENT OPPORTUNITIES 


ENGINEERS 
DESIGNERS 
NEEDED! 


CREATIVE OPPORTUNITIES 
in the following fields: Missile Guid- 
ance Systems; Jet and Turbo Prop 
Engine Controls; Bombing and 
Navigational Computer Systems; 
Airborne Fire Control; U.H.F. Com- 
munications, etc. 


___ MILWAUKEE 2, WISCONSIN 


SEARCHLIGHT SECTION 





WANTED 








We Ae DC-3 and C-47 


4 comes nents, fuse —~¥ ent er sections. Pre- 
1 it tir wor n passeng 
care ” att & “Whitney or Ww: ight Stat 
I jantity pe engine 
We are not brokers 


REMMERT-WERNER, 
Lambert Field 


INC. 
St. Lowis, Mo. 


BUSINESS OPPORTUNITIES 


UNDISPLAYED 


$2.10 « line, minimum 3 lines. To figure advance 
payment count 5 average words as a line. 

Boe Numbers count as one line 

Discount of 16% if full payment is made ip advance 
for 4 consecutive insertions 


Closing Date: 11 days bef 





— " 


EQUIPMENT - 


—RBATEN— 
The advertising rate is $21.00 per inch for all ad 
in edeertising inch t¢ measured %” vertically on 


re iseuc date, eubject to epace limitations 
Send New Ads to Classified Advertising Div. of AVIATION WEEK, P. 0. Box 12, New York 36, N. Y. 





YOUR FUTURE 
depends on your making the 
right connection with the right 
firm as quickly as possible. Why 
not send full facts about your 
education, work background, 
etc. We will do all we can for 
you and treat it with the full- 
est confidence. 





THE ELECTRONICS DIVISION 
GENERAL MOTORS CORPORATION 


FLINT 2, MICHIGAN 


USED or RESALE 


DISPLAYED 


vertising appearing on other than a contract basis 
Contract rates quoted on request 


one column, 3 columns, 3@ inches to « page. 














AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180's, 170s, 
170s, Aero Commanders, Twin Navions, 
Twin Beeches, etc. 

Will Buy Dealers’ Stocks New or Used 


Vest Aircraft Co.’s Skyranch 
BOX 5306, DENVER 17, COLORADO 








WANTED 


WRIGHT POWERED LODESTAR 


By Corporation 
Please Give Full Particulars 


W-1844, Aviation Week 
) W, 42 St., New York 36, N. Y. 


C18 and DI18 
BEECHCRAFT 
FOR LEASE 


Deal Directly 
with Owner 


No deposit re- 
quired—no long- 
term contract. 


« Executive ap- 
pointments 
« Well equipped 


radio 
« Full instrumenta- 


$800 monthly and 
up. Fly all you 
tike. Aircraft hull 
insurance ine! ~~ 
ed. If desired ai 

craft available tor 
outright purchase 


TRADE-AYER COMPANY 
Linden Airport Linden, WN. J. 
Hunter 6-7690 


on 
* Good selection 


> 








SPARKPLUGS WANTED 


Surplus or used aircraft R463. 9/2 wont. papest 
prices paid for R.B. 19R ne/5 5/5, 
23R, 27-R, 23, 21282, 31282; ae Sie 4, 45; 
L.S. 48; A.C. 181, 281; RS. 52n Sif .C. 
OR; R2-14-R; R-2i4; R.N, 5/3; 39082, 61382 638", 

nt 


_ RADIO & ELECTRONICS SURPLUS 
13933-9 Brush St. Detroit 3, M 











BEECHCRAFT TWIN-BONANZA 
MODEL C-50 


iow Total Time. Full Instrumentation. Custow 
Radio System. Propeller Anti-icing. Engine Preheat 
System. 275 H.P. Engines 


Write Or Wire PAGE AIRWAYS, INC. 


Rochester Airport, Rochester, N. Y. 
Call — Genesee 7301 — 1D-139 








WRIGHT 


1820-56 or 72 
(1350 H.P.) 


ENGINES 
NEW OR FERRY TIME ONLY 
GUARANTEED FREE OF 
RUST OR CORROSION 
WILL SELL AS IS 
OR CERTIFIED TO 
YOUR SPECIFICATIONS 


LEEWARD AERONAUTICAL 


SALES, INC. 
P. O. BOX 233 
MIAMI 48, FLORIDA 
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E-18S 


Executive Beechcraft 


NEW — 


Manufactured: 1955 Actual 
certified flight hours: 
19:00 

Repeat: nineteen (19) hours 


Purchased by well known 
industrialist direct from factory 
but never flown due to unusual 
circumstances. 


Aircraft being offered for im- 
mediate delivery at a substan- 
tial savings below the original 
list price. 


We own the aircraft offered. 


AERONAUTICAL SALES, INC, 





A “LIVE” STOCK OF 
r-E- Jojo. 
MACHINE TOOLS 


Assures you of the 
Te) ee 
at the R/GHT time 
at the RIGHT price 


100” Niles vt. Boring Mill—1952 w/2 
swiveling rail heads and side head, 
hydraulic feed. Main drive motor 
50 HP 

27’ Birdsboro Viti. Boring Mill 

5 Univ. Horiz. Boring Mill, Hi-spd. 
w/thread. att 

42" x 42" x 10’ Rockford Hyd. Open- 
side Planer 

128 & 30° Pratt & Whitney Profilers 

Kane & Roack F-rming Rolls (6 stands) 

CINC. 5-48 Hy: -amatic w/tracer controls 

25" x 48° cc Monarch w/air trocer, 25 
Hp 

35L & 39L Excello Thread Grinders 

8” x 18 CINC. Tool & Die Mill 


Average Age of These Units—1946 


Terms available on RENTAL 
or TIME up to 10 YEARS! 
Tell us what you need . 


Inquiries Invited 
S iS MACHINERY CO. 
53rd St., Bklyn, N.Y. 


HYacinth 2-7400——Cable: Sandstools 


FOR SALE 


For Sale: Twin Beech D18s, Serial =A-205, 


1800 hours airframe, 320 hours engine time 


| Chrome cylinders, dual radio e -quipment dual 


instrumentatior Omni-Ls ul feathe 
props This airplane o of the f 
twins and ha ver good ngle engir 
performance It has had perfect mainte: 
and h ) hou to go bef 

check P d fo mmediate ale 


Texa 








SPECIAL SERVICES 




















OVERHAUL & 
MAINTENANCE 











Inc. of Inc. of 


ST. LOUIS TOLEDO 
Lambert Field Express Airport 


Specialists in 


DC3 
LODESTAR TWIN BEECH 


Maintenance Overhaui 
Inspection Conversion 














! BELIEVE IT —OR NOT ! 
- Trimotored Cargo-Northrop 


revolutionary and fantastic 20 ton aircraft with 
1b performance in and o pastures and 


m mpty 
with Wright 18 
With 1820-S56A engines 
Oo ibe 


0 for Arctic Rescue and 
——_ cn eee to replace gliders but with abi 
in short distances 

” oa "gg power operated drive-in 
bulldozers ete Passenger 
30-40 passengers Provisions for dual 
plowed field 
ear fixed for low maintenance 
max Designed for mini- 
maintenance & operation cost and ruqged 
constructio 
AIRFR AME. FOR SINCE NEW AVERAGE 35 HOURS 


SALE OR LEASE 


Frank Ambrose Aviation Co., Inc. 

Ld ° De isi. entornational Airport. Branch 

a3 6th Stree 88-2464, JE 1-7225 
Miami “Ie. FLORID A 


BONANZA 


1954 “E’ 35 with 225 HP engine. Full panel, 
lear Transmitter & Receiver, Automatic prop 
control, air conditioner and 10 gallon auxiliary 
fuel tank. Blue and white. Very clean 


CESSNA 195 


1951 model Full panel, Lear ADF, Narco 
Omnigetor, 27 channel Narco Simplexer trans- 
ceiver, cross wind gear and Stewart Warner 
heater. Extra-ordinary paint job. Engine ond 
prop recently overhauled. Formerly corpora- 
tion owned 


GEORGE H. BAILEY COMPANY 
3508 Quimby Arcade, Fort Wayne 6, Indiana 
Telephone K-4991 


BALTIMORE AERO SERVICE 


AIRCRAFT AND ENGINE 
OVERHAULS 


HARBOR FIELD BALTIMORE 22, MD. 
ATwater 4-6510 








PARTS & SUPPLIES. 








NAVCO .. == 
INC. PEronine 1.1710 


Has all Parts and Supplies ore Exeoutive 
oes LODES AR CH 
Airtram Es ngines Radios 
A.R.C. ‘Bendix Collins Lear Sperry Wilcox 
P&W Continental Wright Goodrich Goodyear 




















BEECHCRAFT D 18 S 


N600D, Serial =76, 5500 Total time. Engine and 
props Sit SOH. Airframe disassembled and over- 
hauled at 4200 hours. 2 spare engines 0 time since 
Spartan overhaul. C4A Gyrosyn compass, (1) ARN 
7 ADF, tow freq. receiver, ARC 15 omni, Collins 
IR omni, Collins 173 transmitter, ARC T2! 
transmitter, three light marker beacon, tlocalizer 
and glide-path receivers, edge lighted center over- 
head panel, speakers, custom instrument panel, 
complete de-icing, prop and windshield alcohol 
boots new 54, windshield wipers, rotating light 
electric step, oxygen, dual electric fire bottles, ex- 
haust collector rings and tail pipes new last engine 
change, Hydramatics. 4 chairs in cabin, buffet 
with ice box, hot cup and 2 stainless thermos bot- 
tles, extra soundproofing. Ship has had excellent 
maintenance and has been hangared in heated 
hangar 
DEAN MILK COMPANY 

3600 N. River Road Franklin Park, 1 


GLadstone 5-1680 John A. Glatz 





Remmert-Werner 


RADAR 


Bendix ys ro 


R.C.A. 
Lambert Field St. —— Mo. 


CONNECTORS 


STOCK DELIVERY — AUTHORIZED DISTRIBUTOR 
BENDIX CANNON IPC WINCHESTER 


2102 Market St., Phila. 3, Pa., LO 77-5285 


HAROLD H. POWELL CO. 

















HELICOPTER 
Hiller—Model UH-12B, Very low air- 
frame and engine time. 

Perfect Condition. 


EAST COAST AVIATION CORPORATION 
Bedford Airport Lexington 73, Mass. 


AIRCRAFT INSTRUMENTS 


Overhaul—Sales—Exchange—Parts 
Inquiries Invited 
Ask about our NEW AVIATION 
CREDIT PLAN, up to 90 days 
AIRCRAFT INSTRUMENT CORP 
P. 0. Box 23 ay Miami 48, Florida 
: Ne 4- Cable: Airinco 
NCAA a Class 1-2-3 Instrument) 














“Take a Heading for Reading” 


for the BEST MAINTENANCE # OVERHAUL © MODIFICATION * INSTALLATION 
READING AVIATION SERVICE, INC. 


Municipal Airport 


Phone 3-5255 


Reading, Pennsylvania 


OXYGEN EQUIPMENT 
SALES & SERVICE 


REGULATORS — MASKS — VALVES 
PORTABLES & oe 
FIXED INSTALLATION 
GOV'T. APPROVED REPAIR STATION 


EP AERO Phone: ORegon 8-1161 
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your Model 18 Super-92 DC 3 for June delivery 


Make your travels pleasant and refreshing, as you relox in a 
roomier, more convenient cockpit, or spread out luxuriously in 
comfortable, odjustable reclining chairs in the spacious new disassembly with 8000 hour overhaul, new ship guvuoerantee 
modern interior. Plenty of big windows for easy vision, and an custom interior, big cabin and picture windows, 200 mph 
ingeniously fitted snack bor for in fliaht meals or tidbits. 


X-Bond Bendix 
RADAR or Collins 8000 hours overhaul, NTSO engines 
C-Band R.C.A S guarantee. With or without conversion 
Fewer cancellations ond detours, with shorter, smoother flight 
poths, ond less crew and passenger fatigue. Simpler, lighter, 


cheaper, safer than pressurization. Now you can follow lower, bd 
easier operating altitudes by going around or between storms an ing ear oors 


instead of over or through them 


with your choice of engines Bendix or Collins radio complete 


CORRECT RADOMES FOR X or C BAND Faster Cruise—Better Single Engine 


© Only R'W has the reinforced double-shell dielectric radome 
recommended for X-Band—high transmission efficiency and high 
structural strength with no compromise or loss—no restrictions 
of air speed of any kind. Weother-tight fitting, leakproof, quiet. Smallest, lightest, simplest. No change in present hydraulics, oil 
Won't vibrate loose. Lowest installation cost. © Separately cooler airflow, firewall, geor, or DC3 reliability, and no icing 
hinged radome ond scanner, for easy disconnect and adjusting 
—necessory for accurote ontenna tuning Quick access to 
instrument panel. on hydraulic system, fost refraction 


Quieter Cabin—Quicker Tokeoff 
problems Smooth overation on minimum, power, with no load 


Inc. of Inc. of 
Jes Remmert-Werner — ..°.. 


Everything for Executive 


DC-3 LODESTAR D18s 


Inspections Overhaul Radios Sales 
Maintenance Conversions ' Engines Parts 








— 268 WRIGHT HELICOPTERS 
. R2600-20 ENGINES | | 9 HILLER YH-12 


LOW HOURS SINCE OVERHAUL 
LOGS AVAILABLE 


3-Place - Dual Controls 
New interiors 

rex Both skid & float gear 
Write Or Wire ‘¥ > Long range tank 


PAGE AIRWAYS, INC. ” j 
Rochester Airport Rochester, N. Y. ' Cabin heater 


Coll—Genesee 7301—LD-139 TT 630:00 540:00 
: One with 3 hrs. SOH 
FOR SALE ' , Fy Other with 55:15 SOH 


BELL C-47G HELICOPTER Rey » Spare parts for one 


Low Time—just out of major overhaul— : ‘ +. year’s operation. 
close. United States Overseas Airlines, Inc., 
Cape May County Airport, Post Office Box 
234, Wildwood, New Jersey 


a COMMERCIAL LEEWARD 


net 


ag er a AIRCRAFT PARTS CO. AERONAUTICAL SALES, INC. 
“ hy 4101 Curtis Ave. Baltimore 26, Md P. O. Box 233 Miemi 48. Fle 
7S. Son oe a, Cae Ve Telephone: CURTIS 7-3300 : 


Telephone 7161 








“We Are Owners” 
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The world’s largest integrated 
aircraft plant, at Marietta, 
Georgia, — where we build 
Lockheed C-130 Turbo-Prop 
Cargo planes and B-47 Jet 
Bombers— welcomes this new 
Lockheed program in Georgia. 

Here are projects to chal- 
lenge the very limits of imag- 
ination, vision, ability and 
capabilities of man! 

This new atomic develop- 
ment and its effect on the 
adjacent manufacturing plant 
and new Engineering facility 
at Marietta, creates far reach- 
ing additional opportunities 
for Engineers and Scientists in 
a wide range of categories in 
both places. 

Here is a program that is 
literally long range in both 
scope and product. 

Qualified Engineers and 
Scientists interested in becom 
ing associated with this pro- 
gressive and rapidly expanding 
organization are invited to in- 
quire for further information 
or personal interview. 


Write to 
ENGINEERING PROFESSIONAL 
PLACEMENT 


LOCKHEED 


AIRCRAFT CORPORATION—DEPT. AVW-64 


761 Peachtree St., N.E., Atlanta, Georgia 











Bw «em 
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This is the name 
you see on 75% of all 





the helicopters flying today 


Phere is no substitute tor experienc and 


Franklin has more of it! Every year since 1959, faa 
more Franklin engines have been chosen tor heli- 
copter power than any other kind in their power 
range. Industry figures show that out of 5 heli- 
copters under 400 hep. built in 1955 had power 


by Franklin. Why this preferencer Because no 
other engine can match Franklin's record for re 
liability with low operational and maintenan 
cost. Specify ranklin power in your next heli 
coptel unde 100 hep. 
WE ARE ALSO MAJOR SUBCONTRACTORS 
OF PRECISION MACHINING 

We can now accept additional subcontract work 
similar to that long produced tor major com- 
panies m the aircralt field. We are fully equipped 
lor quantity production of precision machining 
and subassemblies of highest quality. Your in- 


invited, 


quiric § arc 





121 











Let teRo 





Missile Mess 

Want to 
AW editorial 
tion. 


. 
ipproval the 


vith 
policy and over-all presenta 


mention 


\ few comments on the so-called miss 
might be pertinent. Now that th« 

utomobile production man has conceded 

that “he” has been out produced by the 


builder 
yuliders a 


mcss 


Bis m 
in order. 

Essentially, the people would like 
ICBM. It need not be trimmed 
or two-toned in pastel shades 

want 


re-examination might bc 


shiny, new 
in chrome 
But they 
model 
Vhev realize that an 
ngly or in quantity, 
weapon, but 


it soon; preferably a 195 


ICBM, 
is not the only aeria 
they 
fact that the 
vorkable model has 1 
distinct psvchological, as well as military, 
bargaining factor Uherefor« if it be 
conceded that the USSR is producing larg 
jet bombers at a faster rate than the U.S 
then the people realize that the balance of 
power has shifted somewhat and the air 
power stalemate is perhaps not “stalemated”’ 
nvmore. It that an alternative 
Further, they wou 
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friation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 330 
W. 42 St... New York 36. N. Y. Try to 
keep letters under 500 words and give 
a genuine identification. We will not 
print anonymous letters. but names of 
writers will be withheld on request. 

The need for an ICBM “crash” program 
is almost obvious enough to preclude 


tioning: it would cost | 


men 
ess than the Manhat- 
tan project, but must be ase the 
production rates 
present at that 


whether one is 
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Stalemate,” (with apologies to grammarians). 
R. H. Hopcers 
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Engineering Waste 
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Engineer's Wife 
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NEW NAVY MIGHT EMPLOYS 
MISSILES OF ALL TYPES 


The U. S. Navy has come a long way from the world’s first missile, shown at right. 
to the missiles employed in the fleet today. Our modern Navy, with its modern 


weapons, has new tactical power to strengthen our nation’s defenses. Sperry, too, 
has come a long way since its pioneering work in gyroscopics and missiles. Today 
nissile systems GYROSCOPE COMPANY 


Sperry is putting its many capabilities to work in seven major mi 


of all types—ranging from complete systems’ cognizance to major sub-system 


responsibility. 
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Insert nuts for versatility . . . strength 


The famous red elastic nylon locking collar is 
available in nuts from 1/10” to 4” across the 
flats—in every hex and “fixed” plote nut con- 
figuration. High tensile parts offered in anchor, 
12-point and barrel nut designs. For tempera- 
tures to 250°F. 


The LH line—for high temperatures 


Lighter, high temperature ‘to 550 F. in carbon 
steel —to 800°F. in stainless steel) nuts in sizes 
down to +4. Available in most configurations 
including ESNA’‘s new full strength, light- 
weight, low-height hex nut, miniature anchor 
nuts, floaters and gang channels. 


Blue “J's —where weight is most important 


The lightest self-locking nuts made. High 
Com- 
pletely interchangeable size for size with simi- 
lar AN steel parts—and, on the average, 60% 


lighter. Dyed blue for quick identification. 


strength aluminum alloy, nylon inserts 


Why design around a nut? 


Whether the need to save space or save weight is paramount... ESNA’s complete line of self- 
locking nuts permits the designer to match the fastener to the problem. 

Check Elastic Stop® nut standard drawings first . . . and enjoy the design resourcefulness 
permitted by the broad variety of field tested self-locking fasteners. This complete line of fas- 
teners is the result of ESNA’s more than twenty-five years experience in designing and producing 


to the aircraft industry's exacting quality standards. 


Dept. N8-750, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


fastening information Nome 





(] New ESNA catalog 


[DD Here is a drawing of our product. 
What self-locking fastener would 
you suggest? 
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Elastic Stop Nut Corporation 


City of America 








